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etting the Most Work 
Out of 
Welding Machines 


MAXIMUM AVAILABILITY IS ASSURED BY BREAKERS 
Put G-E air circuit breakers on guard to protect the electric circuits supplying 
your welding machines— to interrupt damaging short circuits instantly and 
safely —to restore service immediately with no time out for fuse replacement 
and thus to increase machine availability. 
G-E air circuit breakers, when controlled by t automatic action of other 
devices, can also provide protection against undesirable operating conditions, 
such as low voltage, faulty timing, and no water flow in transformers. 
One of the big features of G-E air circuit breakers: their adjustable overcurrent 
trip can be set to open the breaker just above the during-welding current value, 
and below the safe limit for the welding equipment. 
Learn More about Them 
about the arc quencher, which makes possible the interruption of dangerous 
short circuits before a watch ticks twice —and other notable features described 


in Leaflet GEA-2997. Ask for a copy. General Electric, Schenectady, N. Y. 
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Everything 


for Oxy-Acetylene Welding and Cutting 


p* IGRESS in the art of working metals requires a convenient and de- 


pendable source of acetylene, calcium carbide, oxygen, and welding 


and cutting apparatus and supplies. Whether you use the oxy-acetylene 


process for welding 


g, cutting, flame-hardening, hard-facing, flame-soften- 


ing, or steel conditioning, you can obtain promptly all the necessary prod- 


ucts and service through The Linde Air Products Company. 


Gases— Linde Oxygen is sold throughout 
the nation in gray-and-green cylinders. Each 
cylinder contains 110 cubic feet or 220 cubic 
feet of oxygen at a pressure of 2,000 pounds 
per square inch. All Linde Oxygen—whether 
for industrial or therapeutic use—is the same 
high and uniform quality. 

Prest-O-Lite Dissolved Acetylene is pro- 
duced from Union Carbide. For welding and 
cutting, it is sold in portable black steel cyl- 
inders having rated capacities of 100 cubic 
feet and 300 cubic feet of acetylene. For use 
with Prest-O-Lite appliances—heating torches, 
soldering irons and portable lights—Prest-O- 
Lite Dissolved Acetylene is sold in small 
steel tanks of 10- and 40-cubic feet capacity. 


Calcium Carbide—vnion Carbide 
is packed in 100-pound blue-and-gray drums. 
Because of its uniform quality, high gas yield, 
accurate sizing, and careful packing, it has 
been recognized as a standard of excellence 
for over forty years. Union Carbide, an elec- 
tric furnace product, is crushed and screened 
to all standard generator sizes. 


Carbic Processed Carbide is high-grade cal- 


cium carbide, specially treated and com- 
pressed into cakes for use in Carbic acetylene 
generators and Carbic acetylene flood lights. 
The most frequently used size of Carbic cakes 
is No. 20. The orange drum of 40 cakes weighs 
100 pounds. 

Union Carbide and Carbic Processed Carbide 
are readily available from warehouses, job- 


bers, and distributors throughout the country. 


Apparatus ae ixweld, Prest -O-Weld, 

and Purox lines of weld- 
ing and cutting blowpipes, regulators, mani- 
folds, and outfits; Oxweld cutting machines: 
Oxweld and Carbic acetylene generators; and 
the complete Oxweld line of accessories, weld- 


ing rod, and supplies—all are sold by Linde. 


Service — The Linde service organiza- 
tion brings to users of the oxy-acetylene 
process practical field experience, based on 
comprehensive research and development 
facilities. This process service is available 
from field engineers—also through technical 
books, booklets, magazine articles, motion 


pictures, and in numerous other ways. 


The words “Linde,” **Union,”’ “*Prest-O-Lite,”” **Prest-O-Weld,”’ **Purox,” “Oxweld” and “Carbic” are trade-marks of Units of Union Carbide and Carbon Corpora 
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New York and Principal Cities - In Canada: Dominion Oxygen Company, Limited, Toronto 
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OOOO EES AAPA P PAA —— 
LOW TEMPERATURE BRAZING 
By R. N. CHAPIN? 
HE term ‘Low Temperature Brazing’ is com e on iron, steel, 


ratively new in the welding industry. Because 
this, it is advisable to look into the meaning of 


rm and define it so our understanding of it may 

ir and definite. 

¥, aS a process, is well known to all who work 

almost any form or type of metal. There are many 
ms of welding and in all of them it is clearly 

| that the parts being joined are heated to a tem 


ture at which they become plastic or molte1 In 
r words, a fusing action takes place 

Brazing, on the other hand, is the joining of metalli 

without fusion of the base metals. The term is 


bly a contraction of the word “‘Brassing”’ which was 
| some years ago when two ferrous parts were joined 
placing a strip of brass between them and then heat 
ng in a forge to a temperature sufficient to make the 
rasstun. Today we think of brazing in connection with 
use of brass, tobin or manganese bronze, and other 
lar filler rods when joining cast-iron steel and copper 
these are the metals usually joined by this method 
filler rod in this process melts at a lower temperature 
than the base metals being joined 
The spelter brazing rods customarily used have a flow 
mperature of about 1650° F. This may vary 50° F 
lus or minus depending upon the composition of the rod. 
his temperature is well below that required for welding, 
nd it is this difference that is one definite advantage in 
the use of the brazing process over that of welding. It 
means that the parts being joined do not have to be 
heated to as high a temperature, thus saving time, gases 
d the possibility of damage by distortion, et 
"he low temperature brazing alloys now being used 


-—- 1 


ill flow freely in the range of 1175-1532° F. A com- 


parison of this temperature group with that of other 
welding, brazing and soldering temperatures is shown 
in Fig. 1. Perhaps it would be more correct to refer to 
them as lower rather than low temperature alloys for 
they cover the upper part of the range between soft 
dering and braze welding. However, at the present 
there is no generally known or used high strength 

ing alloy that flows freely under 1175° F 
Chere are three well established low temperature 
razing alloys on the market today. These may be di- 
l into two general classes, one having two alloys 
are to be used only on copper and the copper base 
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Fig. 2—A Simple Heat Test for Fluxes and Brazing Allovs 


It was extremely difficult to introduce new operations 
involving the use of these alloys. 
tomer would invariably say ‘“‘No”’ 
consider a demonstration or trial of these ‘expensive 
solders.’’ This attitude is not hard to understand for it 
does seem strange that a precious metal alloy can be 
used economically in such industries as ornamental brass 
or bronze work, heating and plumbing, metal furniture 
fabrication, shipyards, railroads, refrigerator, automo- 
tive, etc. Furthermore, the fact that one of these alloys, 
that containing 50% silver, is sold by the Troy ounce, a 
precious metal unit of weight, added to the sales re- 
sistance. 

Since its introduction, the term Low Temperature 
Brazing has become widely used so that today it has a 
very definite place with welding, brazing and soldering. 
The silver bearing alloys have the same composition but 
as silver solders they were not even considered while by 
their new name they have been tried and in the majority 
of cases, accepted. 

It is not possible in the allotted space to cover all the 
various kinds of jobs that are being done today with these 
alloys. The most we can hope to do is to point out some 
of the outstanding as well as the more common produc 
tion operations with which we are familiar. 

One important fact must be borne in mind. These 
alloys are not a panacea for all difficult problems in 
joining metals. There are some conditions which must 
be met before they can be used efficiently or effectively. 
Perhaps the most important requirement is proper joint 
design. As deposited in a joint when using the oxyacety- 
lene torch or some other method of heating, the alloy is 
in a cast condition. Because of this, the alloy should re 
sist shear rather than a direct tensile stress. Conse 
sequently, butt joints are generally avoided. In orna 
mental iron or brass work where stresses are usually not 
as important as appearance, butt joints can safely be 
used but it is advisable to bear in mind that in all other 
cases, a lap, scarf, sleeve or some similar type of joint is 
recommended. 

Mr. R. H. Leach* has made exhaustive tests which 
show that joint separation has a definite bearing on 
strength of joints. He found that clearances on the order 


The prospective cus- 
and would not even 


*R. H. Leach 
A. W. S. 10/36. 


In paper “When and How Silver Solders are Used 


138 


THE WELDING JOURNAL 


Fig. 3—Parts of Bronze Centrifugal Pump Vanes on Outer Rim and Side: 
of Rotor to Be Built Up Where Worn with Phos.-Copper to Resist Wearir 


Action of Sand in Water 


of 0.0015—0.002 inch dev eloped greatest strengt 
using the 50% silver content alloy on stainless ste 
be sure, these were butt joints as separations 
measured more readily but the same principle wil 
to the lap type 

The results of these tests do give us very im] 
data that can be applied to every-day commer 
The brazing alloys actually mix or alloy with 
metals along each surface hus, with the close sey 
mentioned above, the alloying area on 
tend to the alloying area on the other. 

The actual mechanics of making a sound joint 
simple. It is much the same as soft soldering 
faces being joined must be absolutely free of any 
scale and grease. This is easily accomplished by n 
cal cleaning with sand paper, emery-cloth, st 
etc. Chemically cleaning by pickling or som 


one fact 


Fig. 4—Auto Steering Wheel—Mild Steel Rim Brazed to Stainle 
Spokes with Easy-Flo Before Plastic Is Molded in Place 
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require a stronger fluxing action than the phosphorus 
an provide and a flux must be supplied to aid in the 
proper cleaning of the surfaces to be joined 


More or less the same condition exists when brazing 
steel, ni kel, etc., with the high silver content alloy Phe 
chrome oxides formed when heating stainless steel art 
more difficult to dissolve or remove than the copper ox 
ides, and for this reason, a stronger flux is required. One 


with a fluoride base has proved to be very effective under 
these circumstance 



















































With the above mentioned conditions to overcome, it 
seemed advisable to have a flux that will be an active 
cleansing agent on all types of metals. Such a flux is 

Fig. S—Tul slar Heat Exchanger Copper Tubing Brazed to Brass Casting: on the market todav and while the fluoride pre ent in it 
with Phos.-Copper 
may not be entirely necessary on copper, brass or bronze, 
itis effective where nickel, stainless steel and other ferrou: 
- , illoys are to be brazed. It is completely fluid and active 
method is effective in removing heavy oxides, grease, et« ; 
co : it 1100" F. Knowledge of this melting temperature i: 
ut the surfaces so cleaned should be well rinsed with 


quite helpful to operators, for when the flux melts, it 
gives them a good indication that the joint is nearly up 
to the proper brazing point 


le in water. 
We have discussed joint preparation in so far as 
® leaning and alignment are concerned. Before the heat 


~# ' : Fluxes are best applied when in paste form and where 
applied, there is another important factor to con bdr | us 
eae ; , needed with a felt dauber or a small paint brush. Wher 
ler. Most metals oxidize when they are heated and aa 
_. ' first heated, the water boi ut leaving the powder or 
necessary to provide some means of overcoming this , ' . 1 
7 a : crystalline form on the worl With continued heating, 
for as is mentioned above, the brazing alloy is Biche 
this starts to melt at which time the deoxidizing action 


st effective when applied to clean metal. 
majority of brazing operations involving the us¢ 
® of low temperature brazing alloys are done on non-ferrous 


} 


1as started 
The brazing alloy whether it be in rod or wire form, 


, . . should be coated with flux also to prevent its oxidation 
tals, that is, on copper or the copper base alloys , , ; 
ge ; . is it becomes heated. Dipping the alloy in the flux jar 
pper oxidizes readily as its temperature rises. At the i afford satisfact rey ’ 
a F . - 1155 will allord satisiactory protection Dut it may be consi 
razing temperature which may range from 1175° to , a 
1 . . . . ' ered m« ré advisable li ITi¢ l tance to paint on the tMluyx 
0° F., this oxidation is very pronounced and either tee teh ord 
, ‘ ; . , with the brush or daubdel 
prous or cupric oxide is formed on the surface of the We ] ; ae ” , 
eal r™.: - . e have spent considerable time I fi ube ol 
tal. This surface coating has to be prevented or re ; 
P - er . fluxing In our estimation it i very important factor 
d before the brazing alloy is applied. This is a ful | ' 4 
‘ . 3 SUCCE ul LOW ( pera ré i I ll CILET Ta 
nplished by a flux which dissolves or deoxidizes this , 
. ) Ba . as ' ing too, for that matte in tracing down reports ol 
x coating. Potassium Borate, Sodium Borate, , ler] f 
. . trouble on brazing perati the underiying cause oO 
cid or a combination of these compounds will , , ' , ' , 
; the trouble very often proves to be carel fluxing he 
solve the oxides and leave a clean surface é' é, , 
iverage operator knows that fluxes have to be used, just 
The function of a flux is three-fold: as he knows that he must open the acetylene valve first 
- when lichting hic tarcl Te eenestl on. . a 
[t offers a protective coating which tends to pre when lighting his h. It would not - necessary { 
ent oxidation during heating operations go into great detail or th is to why fluxes are used 
. . hy ot helnfil 1 m if the { n or ¢« . 
It dissolves any oxides that may form mut it might be helpful to hu the foreman or super 
It assists in the free flowing of the brazing alloy inte ndent took a minut plain that oxi le scal 
has to be broken up and d lved before he will secure 
rhe first two functions have been described in the 1 sound joint 
above paragraph. If a protective coating of flux is ap An illustration of an interesting and convincing demon 
plied to the surfaces being heated, oxidation largely will stration of the effectiven f fluxes is shown in Fig. ! 
be eliminated. The flux is not fully active until it is in 


1 
th 


he molten state. For this reason, it is important to 
select and use a flux that will be active at the tem 
perature at which the brazing alloy is entirely liquid 

he third function, that of assisting the alloy to flow, 
is equally important. Capillary attraction is the princi 
pal force causing solders or brazing alloys to flow and 
as the flux flows ahead of and is displaced by them, 


it 


it is only reasonable to assume that an entirely clean 
surface is provided for the bonding of bare metals and 
brazing alloy. 

There is one condition that does not require the use of 
a flux. On clean copper to copper joints, either the cop 
per-phosphorous or the silver copper-phosphorous all: 
may be applied without flux. The reason for this 
quite understandable—both these alloys contain phos 
phorous which in itself is an active deoxidizing agent 
element reacts with any cuprous or cupric oxide 
present in the joint and readily dissolves it. However, 
brazing brass, bronze, etc., the oxides formed by 


iting are much more complex due to the presences . : - 
. Fig. = Collar to Tube with Sil-Fos Using Two Flame Ti 
tin and other alloving elements [hese oxides - —— ~ ‘Rapid Uniform H ™ ; : 
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LOW TEMPERATURE BRAZING 













































































































































































































































A plate is extended over the side of a welding table so it 
can be heated from beneath. It is suggested that copper 
be used for its high thermal conductivity will tend to 
create a uniform temperature over a considerable area. 
Samples of fluxes can be heated to determine comparative 
nelting points and deoxidizing characteristics. Likewise 
brazing alloy flowing points can be compared 

Nothing has been said here of specific operations 
volving the low temperature brazing alloys. Their use 
on the household electric and gas refrigerators is now 
taken for granted. The automotive industry is utilizing 
them in an increasing number of operations. Here, as 
in many other industries, production must have maxi- 
mum efficiency to maintain moving assembly lines 
These alloys, although more expensive than steel or 
bronze-welding and brazing rods or arc-welding wire, re- 
quire less time for heating, and have no finishing costs 
With properly designed joints, very little alloy is used 
and brazing time is cut toa minimum. As a matter of 
fact, the least amount of filler metal that will wet the 
joint surfaces and fill the voids, the stronger the joint. 

A comparative test was recently made in a steel bed 
manufacturing plant. Tobin bronze (60% copper, 39° 
zinc, 1% tin) had been satisfactorily used for some time 
on tubing connections of the head and foot board 
However, it was necessary to tack weld the tubing ends 
with steel before brazing as the heat of this latter opera- 
tion caused sufficient expansion to crack the brazed joint 
on subsequent cooling. The 50% silver brazing alloy 
was used on one head board for a comparison of costs. 

Two operations were eliminated—the tack welding 
with steel and long tedious grinding to remove excess 
bronze (for appearance). The low temperature alloy 
penetrated into the joint and formed a neat fillet that 
required no grinding. The saving in labor on this one 
operation more than compensated for the materially 
higher cost of the brazing alloy 

In general, it may be said of all three low temperature 
brazing alloys that although their cost is somewhat higher 
than bronze, the savings in labor costs offset this factor 
in many cases. Speed of production because of lower 
heat required and elimination of clean-up time are the 
two major reasons why so many varied types of indus- 
tries are using these alloys in increasing quantities. 





Fig. 7—Walseal Type Bronze Fitting for Copper and Brass Pipe Showing 
il-Fos Annular Insert in Groove Cut in Fitting 
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One interesting and perhaps little known qualit 
copper-phosphorous alloy is its hardness which is § 
the Rockwell *“‘B”’ scale. The electrical industry 
for building up worn switch or controller conta 
steel mills are using it to reclaim brass guides { 
and cold strip mills. They find that it will outwear t 
or three of the older type guides and the cost 
one third that of a new guide 

Figure 3 shows an application of this type. T! 
and the diffuser vanes of a centrifugal pump wer: 
away by the sand in the water. These were built uy 
the copper-phosphorous alloy. The low heat r 
minimized the danger of distortion. 

Some other interesting applications of the all 
shown in the accompanying illustrations. Figuré 
the banjo type steering wheel used on a popular mak 
automobile. The stainless steel spokes are brazed wit 
the 50%% silver alloy to the mild steel rim bef 
plastic is molded in place. Figure 5 is a common typ: 
heat exchanger brazed with the copper-phosphor 
loy. Figure 6 shows a two flame tip being used for 
ing a collar on copper tubing. This distribution 
brings the parts up to the brazing temperature in 
half the time required by a single flame tip. Incident 
annealed copper is used so that the tip can be bent | 
a particular operation. 

Figure 7 shows a bronze fitting adapted for use wit 
the silver-copper-phosphorous alloy. An insert 
material is placed in a machined groove in the fittir 
High strength joints that can operate at temperatu 
in the vicinity of 1000° F. can be made on brass | 
and copper pipe or tubing. Figure 8 shows an oper 
making up a joint on a cast bronze lamp post bas« 
temperature brazing alloys are used to good advantag 
on this type of work for they penetrate deeply a 
be worked from the reverse side thus saving finis! 


costs. 
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LARGE WELDED ELEVATED 
[ . Water Tanks 











































































































































































































































































































































































































TANK PLATES 


1L2000E = SE 
15000F 


fension, lb./sq. in., in bottom plates 
rension in riser and all other tank plates 
SE 
“Fe” is the joint efficiency, and ‘‘S”’ is the basic design 
stress. For double butt-welded joints, and for single 
butt-welded joints with backing bars to which the weld 
metal is thoroughly fused, E = 0.90. 

For full fillet lap-welded joints, which are limited to a 
maximum plate thickness of */s inch, E = 0.4 + 0.4k, 
where ‘‘k”’ is the fractional or decimal part of the seam 
which is intermittently welded on one edge, and con- 
tinuously welded on the other; ‘k’’ is never to be less 
than 0.25. (If purchaser so desires, a */,. inch continuous 
fillet weld may be used instead of a 25% intermittent full 
fillet weld.) 


STRUCTURAL ATTACHMENTS 


Shear on section through weld throat = 11300 Ib./sq. 
in. 

Tension on section through weld throat = 13600 Ib. 
sq. in. 


Stress in a fillet weld shall be considered as shear, for any 
direction of the applied load. In designing, due provi 
sion must be made for eccentricity in joints. 

Note: It should be understood that the above values 
are reasonable ones, but not in agreement with all 
specifications. 

Next, with the required capacity, range of head, and 
height of bottom known, the general dimensions of the 
tank and tower are worked out and the wind and snow 
loads figured. The wind stresses in the tower members 
are computed, assuming that the entire structure works 
as a vertical cantilever. The direct metal, water and 
snow loads on the columns and central riser are calcu 
lated by the usual principles of mechanics, as are the 
shears and moments in the radial girders. The applica 
tion of these principles to these particular cases is not as 
simple as it sounds. Tank conical and cylindrical shell 
plate thicknesses are computed by the simple formula 

PR 

SE 
against the plate, in lb./sq. in., “R’ is the conical or 
cylindrical radius in inches, *S’’ is the basic allowable 
stress in Ib./sq. in., ““E’’ is the joint efficiency, and “‘?’ 
is the required plate thickness. The central riser is de 
signed to resist the internal pressure stresses in tension 
and also to carry the vertical reactions from the radial 
girders as a column. 

The stresses around the top of the central riser, and 
near the junction of the radial troughs and the cylindrical 
tank shell are somewhat indeterminate, and the design of 
these portions, therefore, partly 2 matter of judgment. 

In general erection procedure, the field connections of 
the tower are riveted, and the shop details welded. The 
ends of the posts are quite simple, consisting of a base 
plate welded directly to each lower end, and a cap plate 
to each upper end. Anchor bolts into the foundation go 
through the base plate; fitting-up bolts attach the cap 
plates to the bottom flanges of the radial girders during 
field assembly, but the permanent strength connection is 
made by welding. The pin plates on the ends of the 
tower rods are manually arc welded, and the short rod 
ends are welded to the main rods by resistance welding 
The lower wing plates for the rods are welded to the posts, 
the upper wing plates to the girders and the intermediate 
wing plates to the struts which, in turn, are riveted to 
the columns. 

The central riser is usually built up in the field, ring 


re 


in which “‘P’’ is the maximum liquid pressure 
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upon ring, and butt welded. Erection is 
started by setting the tub, consisting of the | 
and first ring of the riser, in place on the center 
assembling on it the erection derrick, which, 
position is used to erect all or part of the post 
the boom is lashed to the mast and the succ: 
rings are put into position around the derrick a: 
When the riser is completed, an “A’’ frame is ny 
top of it, dead men for the derrick guys are pla 
with the heip of the frame and guys, the derrick j 
to the top of the riser, from where it lifts into plac 


remaining tower members, the radial girders, the tan) 


plates and the roof trusses. After completior 
erection, the derrick is lowered to the ground thr 
hole in the bottom where one plate is left out for 


specific use. During the lowering, the derrick js sy, 


ported on the roof and roof trusses. 
If tubular columns are used, the foregoing erection pr 


cedure is modified by building up the riser and hoistin, 


the derrick to the top of it before any columns are rais, 
In this case both the riser and the derrick must be guy 
The radial trough plates are usually butt welded 
sometimes from the top only against backing bars 
sometimes from both sides. The radial girders are 
very simple construction, each being made of ar 
stiffened web plate, a bottom flange plate and a 
flange bar to which two adjacent trough plates 
welded by the same weld which joins the plates to « 
other. The girder flanges are fillet welded to th 


The inner ends of the girders are fillet welded to the rise; 


The side sheets are usually double butt welded 
rule, the roof is domed, and part of the dome spac 
for water storage. The dome plates below th: 


water line are double butt welded or single butt weld 


against backing bars on the inside; the dom« 

above high water are lap welded on the top edges 
The use of butt-welded tubular columns is increasi: 

because they not only lend themselves to artisti 


sign, but also have structural advantages due to their 


great lateral stiffness. They are always double 
welded, usually by a combination of automati 


manual welding; are, as a general rule, completely fab: 


cated in the shop, and are hermetically sealed. 


QUALIFICATION TESTS 


The value of qualification tests for welding operat 


generally recognized. The AMERICAN WELDING SOCIEI 
has prepared a set of qualification rules which should | 


generally adopted as standard. ‘Standard Qualificat 
Procedure, Section I, Manual Arc & Gas Welding, Ja: 
ary 1938" can be obtained from the Society, 33 W 
St., New York, N. Y., at 25¢ per copy. Every wi 
should procure a copy. 

The basic ideas back of these rules are: 

(a2) That each manufacturer prepare and re 


PROCESS SPECIFICATION describing the materials, equi 
ment and method by which he proposes to do his weld 


(b) That he then prove by a very comprehensive 
of strength, ductility and soundness tests, called 
PROCESS QUALIFICATION, that his welding procedur 
produce good welds. These tests need never | 
peated if he does not change his process. 

(c) Finally, that he prove by relatively simple 
soundness only, called the OPERATOR QUALIFICA 
that his operators can make good welds, using the 
fied welding process. The governing principle h 
that there is no need for making strength and du 
test of operator’s welds since the PROCESS QUALI 
TION has proved that sound welds are sufficiently 
and ductile 
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ARC WELDING IN AIRCRAFT 





By RALPH H. UPSON | 


the economies of arc-welded construction overt 
riveted construction, which every one knows, as it is 
set forth a type of design, embodying arc welding 
that is usable in aircraft of the all-metal or stressed-ski1 


I r IS not so much the function of this paper to describe 


twos 
The specific features here proposed are all tried and 
proved, but the combination has not as yet been used 
he Navy’s metal-clad airship, ZMC-2, now completing 
; ninth year of successful service, embodies many of the 
\ysical principles involved, but owing to the lack of 
uitable high-tensile steels when it was designed and 
lt, and the then general inadequacy of welding tech 
ique and equipment, it was necessarily made of riveted 
1ral construction. 
\ recent self-propelled rail car, built by Stout Engi 
ring Laboratories, embodies a welded steel tubular 
frame with a stressed dural skin attached to it by means 
hardened, self-tapping screws, here advocated for 
rcraft because of the particular difficulty of driving 
rivets in this type of structure. 
Since this rail car, a similar type of construction has 
een used in various automotive units with signal success, 
ttably in light weight motor coaches (adopted by Gar 
Wood Industries) for over two years. The operation 
| these busses, under conditions of vibration substan 
tially worse than anything in aircraft, has shown con 
sistently excellent results. Unlike ordinary wheeled 
passenger vehicles, however, the surface skin of aircraft 
subjected to the action of substantial pressure forces 
which must be taken into account. 


* The author of this paper received the third main award, $1322.82, in Air 
assification of the $200,000 Program sponsored by the James F. Lincol: 
Welding Foundation, Cleveland, Ohio Abstract 


sulting Engineer, Kay Products Co., Detroit, Michigan 


Fig. l—Wing Section Showing Present All-Metal Airplane Constructior 
of Riveted 24ST Alclad 


: ~@ 

+ a G rf eae as 
-- 7 fos, ~ 
ec ao » 

5 es " 

<= Aaty Yr, > 

« 7 a 
z s m \ 
PLL WN 
Xt | \ 
x oe ib: nt 


fs; 
A * 
re 
¢ 
Aj } 
A 
é 
an . 
i 
3 
land 
af 


— Lge ( 
> & ; a 
x 
—_~ 
- = 
—_ x 
— ore, 
f i ‘ ™~ 
4 | 
4 j 
J “ 
ex 
Fig. 2—Proposed Arc-Welded Fuselage Construction Air Intake Forward 


143 


Fig. 3—Arc-Welde tainless Steel Wing 
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Fig. 4—Diagrammatic View f Wing Spar Showing Method of Using 


Heat-Treated Subassemblies 


PRESSURE FORCES 


Stressed-skin constructio1 in general so common that 
no detailed description of it will be necessary here 
but the method of stiffening the surface to withstand the 
above-mentioned pressure forces is vital to the present 


discussion. This surface stiffening is usually done in one 


or both of two ways (Fig Either many closely spaced, 
separate, flanged stiffeners are riveted inside the skin 
bottom of (Fig. 1), or, as is becoming more common, the 
skin at least in part built up of two layers, the outer 
layer being of smooth sheet running from 0.010 to 0.030 


inch in thickness, while the inner layer is two to three times 
is thick and is corrugated (top of Fis Chis method 
has the stiffness characteristics of the old Ford Tri 
motor type construction in a direction that will do the 
most good, without the attendant increased surfac: 
friction 

both current methods are sadly inefficient because of the 


However, from the economi point of view, 


large number of rivets required to make satisfactory 
fastenings between the outside skin and the inside stif 
feners. Both method practically prohibit th 
general use of arc weldi because of the very thin 
walled elements lved 

The method herewith proposed for stiffening smooth 
uircraft skin has been used with outstanding success on 


the above-mentioned air p ZMC-2 By this method, 


panels as large as seven feet sixteen feet of 0.010 
nch 17 St Alclad wer tisfactorily stiffened with no 
extra weight or added members of any kind Fantastic 
as this may sound, it will be shown in this paper to be 
reasonable And for those who are still unconvinced, 
the facts borne out by the ZMC-2 are indisputable 

The result is accomplished by maintaining and utiliz 
ing a pressure differet { small magnitude acting nor 



























































































































































































































































































































































mal to the skin and always in the same direction. With 
this pressure difference, calculations and tests both show 
that there will be no tendency for the skin to flutter, 
and that the skin will be able to carry a proportional 
amount of shear or superimposed compressive stress 
without serious wrinkling. Theoretically and _ practi- 
cally, in the case of the ZMC-2, the forward speed of the 
ship was found sufficient to maintain the required pres- 
sure difference at all times. The airplane, with its 
higher speed, will be still more definitely susceptible to 
this type of pressure control. In the event of local 
damage to the skin, the general redundancy of structure 
serves to carry stresses around the injured spot sub- 
stantially as though there were no break. This has 
been verified by practical experience as well as by 
mathematical analysis and laboratory tests. A mathe- 
matical analysis of this type of stressed skin for airplane 
wings is given in the Appendix of the complete paper. 
The external pressure distribution of the air around a 
wing in flight has been an object of study for some time, 
but the internal pressure has been left entirely to chance. 
As is well known, the maximum external pressure is 
confined to a narrow strip along the leading edge. This 
is easily reinforced by structural means. The outside 
pressure drops off so fast from this point that it is quite 
unnecessary to have as much pressure inside. Also the 
pressure is so much lower on top than on the bottom, 
that in some cases it is sufficient to have a pressure inside 
such that the pressure difference on the surfaces act 
outward on the top and inward on the bottom. Hence, 
controlling air vents are put at points where the pressure 
is just sufficient to insure the desired results. Scoops 
or leading edge vents (Fig. 3) of course give the maximum. 
The wing volume being small and the screwed seams 
relatively tight, only small intake openings are needed 
if properly located. Both inside and outside pressures 
are then automatically generated in proper proportion 
by the effect of the air-speed itself and the angle of 
attack of the wing. As can readily be seen, this very 
substantially simplifies the construction, besides *con- 
centrating the frame elements as required for arc weld- 
ing. In the case of a fuselage, since the section is usu- 
ally nearly symmetrical, the pressure would have to be 
great enough for the difference always to be acting out- 
ward. If the cabin is supercharged for high-altitude 
flight, the problem is already taken care of. If not, it is 
solved in the same way as for the wing (Figs. 2 and 3). 


FRAME ELEMENTS 


Considering the type of structural sections to be used, 
it must be admitted that its sufficiently thick members 
can be justified, particularly those which are well sup- 
ported against buckling, tubing becomes less important 
and other considerations may prevail in the design of 
specific parts. The following examples show adaptations 
of both open and tubular sections. Skin attachment by 
screws, recommended in either case, is particularly 
desirable in the case of tubular supports, it being im- 
portant however to use properly a type and size of 
screw suited to the purpose. Such screws have been 
shown to be particularly reliable when used in steel. 

Two convenient methods, embodying the above princi- 
ples, are shown for obtaining an arc-welded structure of 
high tensile steel. The first is the most straightforward, 
consisting merely of using initially heat treated or high 
tensile stainless stock in the fabrication, preferably the 
latter. 

For purpose of illustration, the wing is chosen because 

















it is considered to be the most important a: 
part of an airplane. Here the wing beam is n 
two corrugated stainless steel flanges with latt 
of similar material, arc welded in place (Fig 
flanges are tapered in width toward the tip 

be noted that the corrugated flange is here us 
as a beam flange and does not support the ski: 

it can be made relatively narrow and of 
thickness. In this type of construction, the rib : 
are preferably screwed to the beam flan; 
second method is to use unheat-treated stock 
subassemblies of such a size as to admit them t 


and quenching tanks readily available. T} 
assemblies are then heat treated after fabricat 
assembled by telescoping them together. T| 


secured in place by a series of “‘slot’’ welds 
designed to distribute the welding heat in axial lin 
prevent loss of strength in the section as a whok 
this type of construction, of which the wing is 
taken as an example, the rib members can be arc welded 
in place, by similarly restricting the lines of weld, with 
little loss of strength in the beam flange. 

Naturally, arc welding is ideally suited to both of thes 
constructions since the heat produced is highly localized 
In either case, there is no need for diagonal bracing 
the plane of the skin since the skin is an integral part 
the structure and is designed to take the shear | 
developed as tension. 

The skin may be fastened either to the spars or to t 
ribs with almost equal structural efficiency, but from 
aerodynamic and other considerations, it is deemed mor 
satisfactory to use the rib fastening, which can be set 
a spacing up to 8 times that of present stiffeners 
the case of a fuselage, it is usually more expedient t 
the skin panels circumferentially with countersunk scr 
attachments to the transverse frames (Fig. 2). 

In a wing designed by the author, the main beam 
built up of heat-treated sections telescoped together 
described above. The ribs are placed perpendicular t 
the leading edge instead of parallel to the chord so that 
the skin can be fitted on in straight, unbroken strips fr 
under the trailing edge around the leading edge to the 
of the trailing edge, without patterning. 


COST ANALYSES 


As an aircraft of this description has not yet 
built, its cost must be estimated from knowledg: 
judgment based on the cost of materials, and experi 
with the various operations involved. The essent 
object will be to get a cost comparison between an 
welded chrome-molybdenum steel tube frame 
screwed-on skin, and conventional riveted dural 
struction. 

On the above-mentioned rail car, the following figut 
applied as taken from observation of average workers 
basic operations 


Time in Labor Mat’l 
Minutes Costs Costs 
Plain “‘T”’ weld 1'/s inch O.D 


tubes 10 $0.100 $0.075 §$ 
Continuous plate weld per 

inch l 010 015 
Drilling and screwing per 

screw 1.5 O15 OOS 


Applying this data to the construction of a p 
20-ft. tubular wing spars and the skin attachn 
thereto, we find the cost analysis to be thus: 
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tting 0. Ui tubes; and a modern airplane must necessarily include 
iging a each (gussetted +. O 1 large proportior rved memiby 7 ting of 
L5¢ each S De poorer i ye 
. 4 , the various small fittings may take anywhere from 
vs, inserted, @ 2¢ each 12 twice to four times as long when riveted a mpared to 
: welding r screw toa wi i steel frame 
yperations Ss 4 1 ° 

treated chrome-molybdenum tubing @ , Whe “. a — s ‘ = ae os ©, the 
lirect labor on the wv ed { t vould remain 
substantially the same, while the labor per unit the 
and material $102.5 riveted constructio1 in be lowered cot lerably In 
Lhe 1 Str f T tne u tT thi 
r, this does not give us the true picture because reduction, but even the most drastic estimate reduces it 
the screws were driven by hand, and the by only one-half, which leaves the riveted construction 
vas done with gas. The reduction in direct Still costing almost 60% more than the welded steel tubs 

sts is partially compensated for by a slight type neglecting entirely any reduction in the latter 


the cost of tube fitting which must be done "he extra drafting time required to design an airplan 
efully for arc welding than for gas if standard f riveted construction must necessarily be something of 
is to be accepted. As for power screwdriving, 4 guess, but informed opinion again leads to the belief 
xperience in two different plants indicates that that it would be at least 50% more than for a comparabk 


ait . it is at least three times as efficient as hand driving, afrc-weided steel job. TI n itself would not be so 


led x the labor cost of screwing from $0.015 t serious if it could be amort i er a large number of 
with $0).01 per screw. Thus, correcting the above figures, identical units, Dut any ing r new fitting desired 
ve as a liberal estimate will always involve work in the drafting room as well 
) oe t he s} pa ] } t} ] il Time hye 

comes 1Ost imp rt t 





i fitting $7 
g i ts @ 10¢ each f 
rt of ”) lat s @ 10¢ each “ 


1 


ews inserted @ 1¢ each f 


. , 

; Inasmu } G ‘ lon 

above operations $32 ‘— = so tena 

at-treated chrome-molybdenum tubing @ li ever, Can prepare in advance an accurate estimate for 

— , ; 7. os 

, the fi ied prod ( qd ti ype ol 

' t S r t pres t ‘ im entire 
and material $9 : 

~ t | here t t ur for com 

tne i ut . eri ce 


Now let us investigate a comparable structure of ri ined during the 28 year is been identified with the 


aluminum alloy (24ST). These figures are also industn On tl , the following percentage savin: 
time studies: from present t r t riou es and typ f 
) 7 ‘ 1 . 7% 
rt ; layout, notching and reinforcing $ ; 
that layout and assembly , . tg 
ly . 
ts inserted @ 3¢ ea : 
y yperations Ss 
24ST sheet and rolled D0 ¢ 2 
CASH COST COMPARISONS 
and material $2 : 
In t he 
This is 150% more than the arc-welded steel constru following aspect 
to say nothing of its being ten pounds heavier, Since the late airship Hindenburg cost in the neigh 
strength being the same. borhood of $4,0 1) the same size uld be built in 
It should be noted that the above comparison is this improved way at a saving of $S00,0t Lpprox! 
tween wing beams of closely similar type except for mately An airplar t] ume e as the Douglas 


material and method of assembly. If the proposed DC-4 could be built for $ 00 as compared with the 
velded steel construction (Figs. 3 and 4) with concen reported present productiot t of $500,000; a net 
trated frame elements is compared to the type of con saving of $190,00 {n airplane of e comparable to 
tion at present actually used for all-metal aircraft, the Wa r Stinson would t tantially the same 
latter appears still less favorable because of the is the present ship, while a small light plane would cost 
plementary riveting required for the attachment of somewhat in exc i$ er current costs, due to th 


Ai 


stiffeners or alternative corrugated layer (Fig. 1 restricted applicabilit I we r the light 
ther words, the improved construction is not only framing invol i How t { last tw ex 
iper per joint, but there are far fewer joints in the umples must not | toit ict that althoug! 


ture as a whole there no prt ' mmabl 
is extremely doubtful if the above costs includ: ea imaged fabr t tructur will have beet 


h allowance for delays caused by mistakes in cut replaced | tronge! mparat peri ent all 
nd fitting the many different gussets, drilling out metal structur 

| —T . 7 tee +1, ) * sal? ——e ‘ +4 . ] +1 } 1,3 
eplacing bad rivets, et Bending the 24ST sex resu whicn i i | I I ‘ l 


IS a much more serious problem than bending steel to 7 more 1 the pre t shit In t ( 


tal number of rivets (reported t n t new Dougla 
i be replaced by not over one-f rt aS mar rew ind innhammabDk ur t I rel iced ne | I 
nserted cost of skin ri 


nearly 10¢ each 
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also fire-proof. Recent airship disasters would indicate 
that this is the only comprehensive solution to the air 
ship problem. 

hese cost estimates are for the entire aircraft, al 
though the actual saving considered is for the main 
structure. If arc welding can similarly be utilized in 
important operations on the power plant and other ac 
cessories, the total saving will be, of course, still greate1 


Other Advantages 


Low first cost is not the only attractive thing about 
this type of construction, even in comparison with present 
all-metal airplanes. Other points to consider are: 

1. Incidental improvement of structural arrangement 
can be effected through not having to provide internal 
access to rivets. 

2. The general segregation of structure allows plenty 
of room for wheel wells, fuel tanks and baggage space. 
3. Concentrated loads from landing gear, engine 
nacelles, etc., are readily handled; and the substantial 
character of individual members makes them generally 
able to take ‘“‘punishment.”’ 

1. Subject to effective corrosion prevention, steel 
is known to have a higher fatigue limit than the “‘light”’ 
alloys. 

5. Inspection and repair are greatly facilitated by the 
reduced number of frame elements, and the screwed-on 
skin. 

6. An appreciable saving in weight is possible and 
will probably be realized with further development. 

7. Great rapidity and widespread facilities of pro 
duction offer a tremendous advantage in case of war 

Of the few possible disadvantages, assuming adequate 
material thickness here provided for, the matter of shop 
inspection should be mentioned. The difficulty as to 
inspection of arc welds in aircraft is not thought to be 
more than can be worked out by establishing suitably 
high standards, checked by a reasonable number of 
tests, and rigidiy enforced. The need for such stand 
ards must be recognized, however. 


POSSIBILITIES FOR THE FUTURE 


In the light of research and development now in 
progress in new and better materials and equipment, it 
seems only reasonable to expect that cost can be reduced 
still further in the future, and applied to thinner walled 
structures, even to the extent that relatively small, 
fabric covered ships can be redesigned in metal at a 
substantial cost saving by making use of this improved 
construction. Most noteworthy of present develop- 
ments is a new nickel-molybdenum steel that has better 
welding characteristics than the chrome-molybdenum 
alloy, together with more favorable physical properties. 
Another asset of this new steel is that all of its constitu 
ents are obtainable in this country and Canada. 
Riveting, over the course of several generations, has 
been very highly developed. In fact, one is tempted to 
wonder whether its refinement has not reached a limit. 
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Arc welding, on the other hand, is still in its j; 
no limit to its possible attainments is yet in 


hil SIS 


On the basis of arc-welding equipment and 
at present available, the smaller aircraft will ; 
larger proportion of non-are welded joints 
principles of design and construction hers 
in any case permit a maximum utilization 
welding process. Although this paper is con 
designing the pre duct to suit arc-welding 
rather than with the production equipment, 
noting that further refinement of such equip 
methods of use will be most valuable in the 
permitting general assemblies to be formed f1 
stock. Using the structural features hers 
ability to reliably arc weld steel down to about 
thickness (28 ga.) with full strength, should tal 
the major part of any airplane, except skin att 
regardless of size. 

In spite of the high first cost of present all-n 


Al 


transports, they have been found far more durabl 


more economical in operation than fabric cover 
For private operation, however, the first cost 


an almost complete barrier to the use of all-metal 


struction. What is needed is a method by wh 
metal private aircraft can be produced, in relative! 
quantities at first, but at a price to compete 
with fabric. Even though it may involve n 
cost saving, this should be an important factor 
moting the increased sale and production on 
production cost itself so largely depends. 

Hence, the approximate two million dollars a y: 


can be saved in the air transport industry, as at present 


D 


constituted, may be of small importance, compar 


the increase of business that may be stimulate 
pecially in a field that has hitherto been rela 
neglected but is potentially the biggest of all, the 
market. Arc welding, with suitable structural 
is a key to this situation. 


he proposed construction, increasingly feasibl 
larger craft, will here provide a welcome simplicit) 


comparison to the ever increasing structural compli 
of large aircraft to date 


CONCLUSION 


Subject to design criteria developed in the Ap 
of this paper, the arc-welded, concentrated steel 
struction, with screwed-on skin under the proper ! 
pressure, has qualities that should make it more e 
cal and generally more satisfactory than prevailin 


of aircraft in sizes larger than the very small 


planes; and it is expected that future development 


render even the latter class of aircraft suscepti 
cheaper as well as better construction by this n 


A 


The author counsels against undue haste, how 
In this, as in any new design, progressive refinen 


from practical experience, together with inherent « 
mies and other advantages, can be fully realized 
through slow, orderly development 
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SPCCOS “» COSTS OF AUTOMATIC ARC WELDING 
BY THE ELECTRONIC TORNADO PROCESS 
s 
Cc T Tt = = c x 
a ES Eee =e 
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TYPL A Tree B 
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THICKNESS OF METAL | 20Ga|18Ga. | 1660 [14Ga | T = es 
ee eee === = + + " + SE Eee 
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COST PER LINEAR | | T T t + $$$ 
__ FOOT OF WELD 009 |.009 | 010 + .Ot! 
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| (COST PER LiNcaR 1 | | | | if 1 T T 1] 
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Figs. 2, 3 and 4 

















used, a 110 volt A.C. 50 or 60 cycle supply of about 3 
ampere capacity is required. 

Since the tornado boot is water cooled, it must be 
supplied with water at from 30 to 80 pounds per square 
inch pressure. The water rate need not be more than 
one gallon per minute. An automatic water switch is 
provided to prevent operation until the water has been 
turned on. 

The feeder body assembly consists of a set of dif- 
ferential gearing provided with friction drums. If both 
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drums (‘‘A’’) are allowed to rotate freely, t 
rotate at the same speed and the electrode h 
not be raised or lowered. If the upper drun 
tarded, the electrode holder will be fed upward 
lower drum is retarded, the electrode holder 
fed downward. Each drum is provided with a n 
cally operated brake for controlling the operation of th, 
electrode holder. These brakes are controll 
differential relay mounted on the contactor panel 
Most of the control equipment is of a commo: 
type and no description is necessary. However, th. 
differential relay and time-delay switch are a 
design and therefore will be described briefly. 
The differential relay is mounted on the front 
contactor panel and consists of an armature suspended oy 
flat springs so as to float them freely inside of a set 
differential coils. The armature operates the set 
contacts at the ends. The coils on the left ha 
connected across the arc, the coils on the right hand ar 
connected across the constant potential circuit, throug! 
an adjustable slide-wire rheostat mounted in the co; 
trol box, directly above the automatic head and with 
easy reach of the operator 3y means of this adjusta 
rheostat, the voltage across the right hand coils 
set to any desired value up to 50 volts. The 
across these coils is known as the “reference x0 
and is indicated on the reference voltage voltn 


al 


mounted on the control box, at the operator’s stati 
The two sets of coils are connected in oppositi 
each other so that when the arc voltage is exactly 
to the reference voltage, the armature remains 
central position and neither contact is closed 
arc voltage exceeds the reference voltage the arn 
swings to the left, closing the contacts, energi 


down feeding brake coils 


9 n the head, which caus 
arc to be shortened until the arc voltage is just e 
the reference voltage 

If the are voltage is less than the referenc 
the relay swings to the right, energizing the up fe 
brake coils, causing the arc to be lengthened until 
arc voltage is equal to the reference voltage 

Thus, the differential relay keeps the arc voltage 
consequently the arc length, at a constant value, wh 
determined by the setting of the reference voltage 

The sensitivity of the differential relay is increas: 

a “‘kick’’ coil, mounted inside the differential coils 
connected in series with the contacts. The arrang 
ment is such that in actual operation, the armatur 
vibrates rapidly from side to side when functioning 
normal manner. Resistors are connected across the « 
tacts to prevent destructive arcing at the contacts 

The time-delay switch is a mechanism for securing 
sufficient time delay to allow for proper establishment! 
the arc and to insure the proper penetration at 
start of the weld. 

This time-delay switch is mounted on contra 
panel and is operated by an arm of the relay extend 
through the panel. This switch is of the mercury ty] 
which depends upon the fact that when the switc! 
rotated from the horizontal to a vertical position, 
cury runs through a small orifice into a reservoir 
bridges successive contacts as the mercury level rises 
the reservoir. Thus, the time delay is adjustable, 
pending upon which contact points are used. 


APPLICATIONS 
In some applications the welding head travels al 
an overhead ,travel arm,{welding the seam while ' 


work remains stationary under it. The set-up cons! 
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simple fixture for holding the work and a second Mufflers for ons f America’s most popular-priced 
me wer driven fixture for moving the welding head along 1utomobiles are arc welded | the electronic tornado 
seam process at the rat ee mpleted units per hour 
! ther applications the welding head remains sta Seven electronic torna units are used The welding 





eq tionary while the work moves under the carbon ar { these mufflers consist of tw perations Che heads 


In this instance, the fixture holds the welding head at the ire welded to the inlet and tlet tubes by four electroni 
t * yroper distance from the work, while another fixture tornado units at the rate of a mpleted muffler every 
atu moves the work along under the ar S'/s seconds Phe ul S-gage thickness and 
x the Inasmuch as the equipment is not an integral part’ 6'/, inches in diameter total of 12 inche 
s merely adapted to the various fixtures, as will be Phe other stey the welding of three louvered tubs 


from a discussion of applications which follows, it to the inner shel ihe tube ire 1S gage materia 





sale — ¢ . } ; "1% C Gewtec iees oa | oe } . as e ; ] | | 
ely remains to adapt it t any type ot fixture Duiuit Inches 1m diarne ind . le engtn i total 
lesigned to take the new part or piece, depending {19 inches of v ¢ r re 


the change from year to vear models 


| The complete equipment, adaptable to any type fix 
nes of the automatic h 1 fibrous autovgenizer — 
. nsists I the aut nee - — il . i at _ LiZC©i FACTORS TO BE CONSIDERED 
il r flux feeder, wire feeder (if needed) and a motor genera 
; ne 
ssibly one of the oldest applications is that of fabri From the foregoing it that high quality welds 
g frames for automobile starters and generators for all automot pal ire not lesirable, but 
¢ — ee . T t 
ese Irames are cylinders torme I I ana { ssar 4 ) 
ng nch steel plate with edges butt welded A Tf il ] sider how ne ied i i I ne elk ron 
trie = ¢ - ' colaae ster } n bh fear tT} ‘ . | 1... «+ 1-4 } seaal 7 ; 
ture 2 inches of welding is required on each fram: i hese rnado produces g welds Ch juality of 


ire welded at the rate of 240 pieces per hour the weld will depe: I four 

con [hese torque tubes are mounted in boxes provided 
mandrels. These boxes serve as jigs to hold th 

1g a tubes while they are propelled beneath the head whic! 
this case, is stationary. The process is continuous 
boxes being loaded at one end, the tubes welded, then 


1¢ boxes unloaded at the other end of the travel, and Let us first r steel \t n tim luring 


ctor returned to the starting point, where they are again manufacture, all st gh in oxygen, but befor 
ling aded and the operation continues without interrup isting into ingots tes ire deoxidized or killed 
7 T ay} } 5 i } T ¢ “ a, * Im¢ 

lhe torque tubes welded in this instance vary be f the common elements wv ret <ygen from steel 


tween 48 and 66 inches in length. The thickness of are carbon, manganese and aluminum. Therefore, the 

metal is °/~ inch. After the welding is completed, the ul oxygen in the finished weld will depend up 
ubes are upset. No excess metal is required to provid arbon and the other xid s added and the flux or 
rt swaging. A tremendous savings in material cost is 4utogenizer used in t velding pr 


lected. The exact amount dependent upon the analy On plate thick: inch or more, fibr 
sis of the steel and the type of tube Where required flux is used because t I t puddle or crater is large 
trsbyse ] j T nr + ? ryr + + + 
i 


ular parts are upset at the end after welding Dhese and it is necessary 1 the flux prot he metal 
ubes have been upset f inch incl \ paint ty] fo: ' 
juivalent of thickening the walls four times without brushed on tl 
| splitting the weld. steel 

Many other tubular shapes, both large and small is Steels high in | phoru more ire poo! 
size may be fabricated by this method welding quality ¢ rall Steels high 1 iphur (0.05 


am | 
- 
+ 
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AUTOMOTIVE WELDING 
























































































































































Fig. 7—Two Halves of Housing 





















































































Fig. 8—Flash Welding Two Halves of Housing Together 


or more) can be welded successfully if the manganese is 
six to eight times the sulphur. 

In a major part, therefore, it is seen that the high 
quality weld is due to controlled atmospheric conditions 
and to other inherent, though basically simple, principles 
which are characteristic of the electronic tornado proc 
ess. During the welding, the process also has a heat- 
treating effect which partly accounts for the remarkable 
uniform structure of the weld. In all cases, welds pro- 
duced by this process are comparable in physical prop- 
erties to the parent metal of the piece welded. 


PROCEDURES, SPEEDS AND COSTS—TYPES OF 
JOINTS 


The speed of welding by the electronic tornado is 
very high due to the amazing way this process focuses 
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the heat of the electric arc in a very small area, dire. 
upon the edges of the plate on either side co 
Naturally a maximum of speed and a 
economical welding are obtained when the w ) 
cedure is correct and when the quality of the b 
the best suited for the particular application. 
tion of the various types of weld will indicat 
welding speeds shown in Figs. ‘ 
than those available with any fusion welding 
The accompanying diagrams illustrate the var; 
of welds made at high speed and great econ 
electronic tornado process 

A type of butt weld is illustrated in Fig. 
in the diagram, the edges of the plate ar 
making use of additional filler metal unnecessary 
work may or may not be clamped in position on ; 
backing strip but the welds made are with 100 


being welded. 


tion. 


Type of butt weld used in the automatic 
rear axle housings, generator frames and n 
products, is illustrated in 
clamped tightly together without backing a: 
metal is added 

Fig. 3A type of edge weld used in the manufact 
mufflers, requires no additional filler metal, th 
be welded being simply fused together by th 


carbon arc. 


Fig. 3B illustrates corner welds used in thx 
ture of rectangular tubing for frames and housin 

Fig. 4A shows lap welds used in the manufactur 
various automotive parts such as hubs, disk wh 
The work is clamped into position without th 
backing and 100% welds are made. 

Fig. 4B shows weld through the lapped plat 
sufficient penetration to obtain 100° strength 
application is typical of welding inserted tul 
remote control gear shift assemblies. 







occupies. 


coined out, 
the weld. 


at the banjo. 
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WELDED REAR AXLE HOUSINGS 


In order to convey the part that this equipment 
in an actual fabrication process, let us now take 
by step, the fabrication of a rear axle housing 
America’s most popular cars. 

Forming operations are performed in 
press using a 5-station die. 
is formed in five operations into the trough sha 
in the part of the die at the right of the pictur 
piece is shown as it is formed in the statior 
As there are always five pieces in the pr 
a piece is turned out every fifteen seconds 

Final forming and re-strike operations are per! 
in a hydraulic press using 
station of this die, the half-banjo is formed 
strike operation or station the edges of the hali-t 

*/;ooths, to furnish additional th 
One piece is turned out every tv 
seconds or per press stroke. 
though not shown, is that of the washer (see Fig. | 

Next, the two halves (see Fig. 7) are flashed t 
This tacks the two halves together 
paratory to automatically welding the long s 
the electronic tornado carbon arc process. 
the flash welder in operation, tacking the tw: 
the banjo housing together. 
one seconds (see Fig. 8). 

Figure 9 shows the banjo housing and jig of t 
tornado carbon arc automatic seam welder 
welding. The two electronic tornado boots a! 
the top of the picture with the carbons projec‘ 


In this press the flat 


The next operatior 


This operation ta! 





two machines, 





3—Rear Axle Housing in Jig Ready for Automatic Carbon Arx 
Welding 


lower end. In the welding operations, the two car 
ns automatically strike arcs at the center of the hous 
After a short interval, to allow the arcs to bring 
metal to molten, the heads move out from the 
nter, playing the arcs on the seam and puddling 
edges together. Upon arriving at the end of the 
seam, the arcs are automatically extinguished and the 
eads returned to the center. This operation is per 
rmed on each side of the housing. The time for this 
peration—that is both sides of the housing—is forty 
One man does fifty-three per hour on 
at an operating factor of about 63'/2° 
[his shows the final job—the welding of the hats or 
vers on the differential housing of the rear axle (se¢ 
Fig. 10). 
hes e are several other applications which are now 
s handled on a production or experimental basis 
W rthy of mention. These are the welding of propeller 
shafts, both the tubing and the lap-weld; a very high 
speed method of fabricating exhaust tubing; using an 
scillating electronic tornado and employing /ot-rolled 
rather than cold-rolled stock; Diesel engine cylinder walls; 
ront axles of tubular section and stampings for a special 
ght weight though rigid construction; “‘A’’ frames for 
pendent front wheel suspension of pressed steel and 
ded construction; edge and butt-welding on com 
ressor housing assemblies for air conditioning of cars. 
nstant oil level reservoirs for busses, trucks, etc 

Whatever the application, the cost is based alone on 

labor, current, and carbon and the flux used as the fabri 
r is the owner of the equipment 

Che electronic tornado system of automatic welding is 

Lae ully adaptable to automotive work because de 
tralization of equipment and work is possible due 
he simplicity and low cost. 

There is less power consumption because power is 
lurnished by a motor generator set with small installed 
horsepower. Inexpensive supplies are expended in the 
peration inasmuch as all that is involved is carbon and 
flux. The operation is completely automatic because all 
that iS necessary is for the operator to push the starting 
nd stopping button as the arc makes and breaks auto 

matically and the fixture is automatic as well. Duplica 

i of satisfactory welding conditions are easily obtain 

It is possible to ke ep a sufficient parts bank always 
land because of the high speed of produc tion. 
he growth of the applic ation of welding in automobile 


three sect ynds. 


' 
1¢ 
] 

wel 


al le 


nh 
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Fig. 10—The Final Step in Production of Rear Axle Housing—Welding the 
Covers in Place 


manutacture has been increasing more than 100°, every 
year since 1934 [he reason 1s simple. Welding is 
stronger, lighter and infinitely cheaper Che importance 
of welding is indicated by the fact that engineers esti 
mate the cost of pt — 1 popular-low-priced car 
without welding today, would total $3000 
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The Relation of the 
Engineer to the Welder 
and the Foundryman 


By T. B. JEFFERSON, M.E.' 


HE welder and the foundryman probably never 
think of their relationship to the engineer. Most 


of the members of these crafts would quickly dis 
claim any connection to the engineer if they believed a 
relationship existed Many welders either fail to realize 
or are unwilling to admit that they owe to the engineer 
the very fact that they are able to work at the welding 
trade However, without th ngineering research 
which has been undertaken in the field of welding, many 
f the welding methods and processes of today would be 


lo the founder, the engineer should be 
thought of as one who has made foundry work easier and 
more desirable through the introduction of machines and 


non-existent 


improved methods in foundry practic 

[he engineer and engineering practices have rightfully 
assumed a place of prominence in every operation in 
volving the use of metals Particularly those operations 
related to the producing, shaping and fabricating of metal 
structures In this paper, however, the engineer is to be 
considered only as a designer confronted with the fabri 


cating problems commonly 
tion of articles or iron and steel 


uuntered in the produc 


* Presented before Montana t AMERICAN WELDING SOCIETY 


Fort Peck, Montana 
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In the designing of most of the items to be made from 
these materials, the engineer has a choice of four fabricat- 
ing processes, namely; casting, forging, stamping and 
welding. For efficient and effective designing he must 
be well acquainted with each of these fabricating proc- 
esses and be able to select the proper method for the 
job at hand. 

Forging is the most desirable of all of the methods of 
manufacture for the production of steel parts. The forg- 
ing process is essentially an operation in which hot semi- 
plastic steel is forced under pressure into the desired 
shape. This may be accomplished either by pressure 
applied through rolls or presses, or by a series of blows 
delivered by a power or hand hammer. The use of forg- 
ing makes it possible to do all of the shaping of the metal 
while it is heated well above its critical temperature. 
In this manner, all of the possibilities of inducing fiber 
stress into the structure during manufacture are elimi- 
nated. 

While forging is the most desirable, it is also the most 
expensive method of manufacture. Each item of dif- 
ferent design, when produced by forging, requires a 
special set of dies. Likewise, highly skilled labor is 
required for the carrying out of the forging operations. 

Competition, however, is continually forcing the manu- 
facturer to seek less expensive production methods. The 
forged steel part, because of its high labor and tool costs, 
is being supplanted rapidly by parts produced by one of 
the other fabricating processes. 

Stamping or pressing is essentially a cold forging opera- 
tion. In this manufacturing process, the various items 
to be produced are formed by the use of large presses 
fitted with dies. The production cost of stamping, as in 
the case of forging, is very high because of the high 
labor and tool charges. 

Extensive use of pressing or stamping is limited by the 
fact that only relatively thin metal sections can be formed 
by this method. Another disadvantage of this type of 
manufacture is that cold work tends to produce ‘“‘locked 
up” stresses in the finished metal structure. Under 
severe service conditions such stresses frequently result 
in failure of those parts affected. 

In an attempt to offset the excessive production cost 
of the aforementioned fabricating methods, the engi- 
neer turned to the foundry and weldery. By working 
with and studying the problems of the founder and 
welder, he obtained a thorough understanding of these 
industries. Aided by this knowledge the engineer set 
out to improve the designs, methods of manufacture and 
the manufacturing equipment of these processes. 

Until recently most of the designs for welding were 
merely copies of designs intended for a cast or riveted 
structure. Other than a slight reduction in weight of 
the finished product, little was gained by these designs. 
Usually, however, the welded structure was excessively 
strong. This indicated that welding offered definite 
advantages and result in the engineer designing for 
welding rather than merely duplicating a previous design 
for a cast or riveted structure. 

In designing parts of welded steel construction to re- 
place casting, the engineer was able to point out to the 
founder the fundamentals required of the foundry. In 
this manner, the engineer assisted the founder in the 
analyzing of his foundry problems. In turn, the founder 
was able to suggest to the engineer many of the errors of 
age old customs in foundry practice. This exchange of 
ideas resulted in many changes in the foundry. These 
changes have not only improved the quality of the cast- 
ings produced, but have also reduced their production 
cost. Probably the most outstanding improvement of 
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the foundry was the replacement of iron castings wi; 
steel castings. This change removed from competit; 
welding’s leading challenge against the foundry— 
weight reduction. 

This aggressiveness in the foundry definitely 
place for castings in the present day scheme of 
design 

During this transition in the foundry, many of 
associated with the welding industry were fighti 
eliminate entirely the use of cast products. To s 
the more enthusiastic members of the welding ind 
the foundry was soon to become “‘a thing of th 

The engineer, however, through his knowledge 
the weldery and the foundry was able to bring ab 
peaceful settlement of the feud between these industri 
He has been able to cite clearly the factors eff 


these industries and the many equal advantages of ¢} 


respective processes. Furthermore, he indicated 
each could be of mutual assistance to the other 
There are many factors to be considered in the des 
of an article which ultimately decides whether it is t 
a job for the founder, the welder or will combi 
efforts of both of these crafts. These factors ar 
marily: delivery, quantity, direct labor cost, machin 
cost, stress concentration and reduction in weight 
Delivery is probably the most important of th: 
factors, and closely related to delivery is the quantit 
desired. If the delivery time is short or there are on 


few items required, welding is the logical means of fabr 


cation. In these cases, welding usually will complet 


the job before a pattern could be made for casting su 
a part. Likewise, the added cost of a pattern w 
make production cost excessive for only a few items 
In the making of an intricate structure, however 
may be that a complex casting will be less costly tha 
welded part. It should be borne in mind that the « 
a welded piece is directly proportional to the number: 
pieces to be joined and the inches of welding involv: 
Occasionally the design is such that welding and casti 


may be combined to make the most economical structur 


in the shortest time. A gear case is a typical exampl 
this type of construction. In many gear cases the 
sections are so thin that foundry losses are high be: 
of warpage and defective castings; yet to build by w 
ing is impractical because of the large number of b 
etc., required which result in high welding cost 
combination structure in which plates are used for 
thin sections and to which bosses cast in groups 
welded is a logical and economical solution to su 
problem. 

Labor cost, machining cost, stress concentration 
weight reduction are no longer an advantage for either t 
weldery or foundry. Here again the engineer by) 
close association with the craftsmen has introduced s! 
cuts, improved processes and heat treatment met! 
so that neither industry can show a marked advant 
over the other. 

These cooperative efforts on the part of the engin 


the welder and the foundryman has brought into ex! 


tence a definite relationship between the three 
engineer, by using castings where numerous and 
pensive welding operations are required because 0! 
complexity of the structure, or by welding at p 
where the economics of the case justify the use of wi 
ing, has been able to strike a happy medium by using 
combination of casting and welding. Through th 


e+ 


efforts, the welder and the foundryman have worked wit 


the engineer in such a manner as to combine their p! 
esses so that the consumer may obtain the most s 
factory article for the existing condition. 








THE TEACHING OF WELDING AND 





| Heat Treating as Applied to Engineering 


By O. M. HARRELSON* 


HE processes of welding and heat treatir li 
uined so much favor, due to their extensive uss 


that their engineering science has been greatly de 
ped and has come to occupy a very important place 


program of training engineers. It is a very im 

rtant phase of training because there is no process 
lustry that involves so many factors or variables 
ng s those encountered in fabrication by welding, and it 
ttreating. A thorough understanding of the processes 

tires knowledge of many branches of science 

Many articles have been written on methods of teach 
g the subjects as a manual shop course, but very littl 
real importance has been written on the teaching of 
uses as applied to engineering. The engineers wh 


kept abreast of the times are aware of the develop 


ts in engineering which have required many et 
rs to apply welding and heat treating without ha 


ned the scientific knowledge necessarily needed for 
results, and many serious failures have occurred { 
h there is no excuse That is a reason why we should 


yur teaching methods in shops and laboratories 


should be taught on the basis of applied engineer 
5 ind not as a manual shop as most institut 


ng [This can be done without destr 


manual operation needed to train the 
M f our students finish their intends ¢ g 
rse without knowing the origin of tools or materials 
technical side of welding and heat treating is usual] 


as a matter of fact, but too complicated for the 
rage engineer to meditate over. Why Because he 
it been taught to apply his theoretical knowledge 
chemistry, physics, metallurgy, design, strength oi 
iterials, etc., in such a way that he is able t 
plish his work intelligently. 
juestion may now be asked: How, and by what 


rhe ¢ 
nethods 
will 
pplied engineering? 
For best results the instructors must have a thorou 
tical and theoretical knowledge, and understandin 





elds of engineering. An 


.} 
7 nd when this or that is to be done Everything that 
eX lone in engineering work has some reason behind it 
| that reason should be given the student if we expect 
to obtain the proper knowledge in welding and he 
ting. Therefore, the main purpose of engineeri 
g ps and laboratories should be to develop a thor 
rstanding of materials and their relation to produ 
ind fabrication processes 
he purpose as stated above may be accomplished | 
Imparting a working knowledge of mechanics 





iate Professor, Mechanical Engineering, Georgia School of 1 





may we develop the proper teaching system 
comply consistently with requirements of sound 


le to firmly plant in the minds of the students why 


per material, 
ible to operate 
1e chemical, 


posited or the 


ind supervist 


t (Georgia 
by requiring 
ledge of the 
, 


sary apparatus 
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tures such as Pearlite, Austenite, Sobrite, Martensite, 
Cementite, Troostite, Ferrite and Eutectoid steels. 

L. The methods and procedures of heat treatment 
in both the hearth and bath furnaces. 

M. The technique of polishing steel specimens and 
its importance. 

N. The etching methods and the effect of various 
solutions. 

O. The microscopic, macroscopic and microphoto 
graphic work encountered in the examination of steel 
samples. 

P. The reading of microphotographic and X-ray films 
and interpreting their value from the metallurgical 
standpoint. 

The courses of welding, heat treating and strength of 
materials consists of eight hours per week per semester 
for the mechanical engineering students, six of which are 
laboratory and two theoretical. The course as given 
to the electrical and civil engineering students consists 
of one lecture hour and three hours of laboratory per 
week per semester. The courses are presented by means 
of lecture and demonstrations and lantern slides. A 
thorough study of the advantages of strength, elimina 
tion of weight, and economy in proper designs is made 

Welding and heat treating processes, procedures and 
sequences to be followed in work such as pressure vessels, 
tanks, piping, ships, aircraft, machinery structural and 
bridge fabrications are discussed fully with the assistance 
of latern slides. 

In this way the student will obtain the information 
needed, both practically and theoretically, as to the im 
portance of knowing the principles related to working 
heat treating, welding, testing of materials and their 
classification as related to all fields of engineering. 

The laboratory work, welding, heat treating and test 
ing of materials, is taught by actual practice in following 
a definite procedure to bring to the student a mental 
picture of the uses, and factors that will effect engineering 
applications. 

This is accomplished by actual practice in welding, 
heat treating and testing of various materials. The 
equipment used in our laboratories is as follows: Nine 
D.C. motor-generator arc-welding units, one superim 
posed high frequency 250 ampere A.C. unit, ten oxy- 
acetylene units for heavy material and ten units for 
aircraft welding, one oxyacetylene flame hardening unit, 







ing. 


unit. 


Fig. l1—Layout of Welding and Heat Treating Laboratory 


one resistance butt and flash welder, one set of 
ment for pipe-thermit welding and one for hea 
For heat treating: 


a 


six electric and eight 
naces, five bath furnaces for case hardening an 
ing, and one electric furnace used for determining 

points; all of which are equipped with the necessar 
struments for recording temperatures. The | 
equipment consists of one belt sanding machine, thre: 
sanding machines, one high speed emery wheel 

automatic polishing and lapping machines. 
one Rockwell hardness 


tester, one Brinell tester, one 100,000 pound 


cal tensile machine, one 60,000 pound hydraulic t 
machine, one torsion testing machine, one set 
and Berry gages and jigs for measuring stress and 
caused by expansion and contraction, etc., and o1 


pact testing machine. For dark-room work 


Bausch and Lomb metallographic outfit compl 


X-ray photography 


By following a properly 
that will require the 
as conducted by the 
ment of the Georgia School of Technology, th« 
will acquire the knowledge as to proper desig! 
ply with the required specifications. In that wa 
obtain such items as 


‘) 
{ 


2) Cost of fabrication, 
pearance of finished product. 
details and have an important bearing on the tot 
especially in production work. 


the necessary optical equipment needed to 
magnification range of from fifty to 10,000 di 
eight metallographic microscopes complete with 
tives and eye-pieces to obtain magnifications 
from ten up to 500 diameters, and one 200,000-1 
We also have the necessary dark-room equip! 
to train students in the principal methods and im 

of proper precautions to be used in metallogray 


outlined laborat 
ise of the above named eq 
Mechanical En: 


neering 


oI 


Cost of preparing 1 


Cost of handling, 
These items apply 


The students are first taught the technique 


in the various methods of welding, heat treat: 


testing of materials, microscopic and macros‘ 
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The results of 


aminations, metallographic and X-ray work 

They are then assigned to various processes of ¥ 
squads consisting of three groups. 
volved the welding, heat treating and testing of 
ties of various materials. 


The experim 


their 


For te 
tester, one Shore-scler 


-_ 
CeO 









e assembled in one report. For example, they 


nts al 


‘ven seven 505 test specimens of $.A.E. 1010 
tests to be conducted as follows: Heat treat 
0° F., and one at 1900° F., quench in water 


mperature ; carburize one at 1650° F., quench 
in water at room temperature then temper at 
F.. in oil or salt bath; two of which are welded by 


lded-are process; and two are arc welded by the 
ne process; then X*ray examinations are mack 
eld. A specimen of each type of weld is then 


d. either annealing or stress relieving as may 


rious heat treatments as stated are conducted 
normal and abnormal structures for micro 
minations. The purpose of this is to give the 
™ ctudents an understanding of the importance of proper 
ind heat treating procedure and its effect on 
il properties and metallurgical constituents 
in the end of each test specimen there is a sampk 
ece for microscopic examination which is removed bs 
the physical tests are run. 
When the material has received the designated heat 
ment and physical tests, the results are written up 
port according to the following outline 


Experiment N Date 
Squad No. 

oS TW j Kind of material and its uses 

amapel Chemical analysis 
Physical tests 

t) Hot worked 

b) Cold worked 

Welding process 


d) Heat treatment 


ne dud lreatment of steel 


Etching solutions used 


: Microphotographs and magnification 
8. Discussion of structures 
X-ray photographs. 
Discussion of the radiographs 
Data and necessary graph charts 
Complete discussion of the entire report 
Remarks 
xperiments of this nature run on various materials 
iking a careful study of structures and physical proper 
will determine the weldability of materials. In ad 
n to the above we conduct experiments that include 
t treatment and metallography study of the followings 
iterials 
Piain and special carbon steels 
Alloy steels 
Alloys (such as bearing materials 
Pure aluminum and aluminum alloys 
se samples are prepared in the laboratory, and a 
scopic study made at various magnifications 
ritical Point curves are run by the Leeds and North 
Difference Thermocouple methods for determining 
ul critical points in Iron, Steels and Alloys. Fron 
study the students are taught to understand th 
ulibrium diagrams of Iron, Steels and Alloys 
The understanding of these experiments makes it 
sible for them to see why various temperatures and 
hing mediums will result in so many different 
ictures in steels due to decomposition of crystals 
i solid solution-forming different constituents, such as 
‘errite, cementite, pearlite, austenite, martensite, troost 
Aes e, Sorbite, etc. These experiments show the effect 
7 that the alloys have on the constituents and thermal 
xpe ritical points. 
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In connection with t ib 1 careful study is made 
t the effect of comm ( ind alloys steels, 
is related to forgi l pr yperties This 1 
iccomplished b ut minaking 
macroscopi ind i it il arious 
nagnifications, a f rious physical 
test und X-ray‘ 

In the weldir { lems are a 
ened to eacl le ‘ ill equipment 
( i variety ol is Low-Ca nand High 
Carp Steel, Gri ( l nd Malleabl [ror Alloy 
Steel, Bronze, Bra I \luminum, et ranging 
Irom gage mats { thickne 

\ part of this work is required to be welded in jigs 
By the use of certain di ned jigs, they are shown how it 
is possible to step up production, cutting down fabrica 
tion costs, and at the 1 time »btaining satisfactory 


and accurate result 
For example, in wel . L gage 
used in the automotive industries, with an 


eet tal, as 
urcraft torch, 


sheet 


using size No. 1 tip, and s-inch filler rod, we can su 
cessfully run 70 feet per hour Whereas, in a revised 
method, using a properly designed jig, No. 6 tip, and 

s-inch rod, we can ru ) teet per hour 

Che above experiment i] conducted in the electri 
irc process 

Che results of these experiments are adequate for ob 
taining a knowledge ind production 

We find that the students take a great interest in ex 
periments of this natur Due to the great variety of 
welding applications, in which various types of welds 


4 
ire made in all positi practically impossible to 


give exact procedures for each application, however, the 


I 
general procedure which we follow in our experiments 
ire adapted to most ar y, type of w rk. In this way it is 
ur opinion the students will obtain the proper engineer 
ing information and by careful study of the general pro 
cedure they will be able to modify the operation to meet 
required quality of we esired, the fit-up, and the rat 
if dissipation of heat to members to be 

Che following examp!] llustrate me of the methods 
is used in our labor uct experiments in 
welding and its rela e heat-treating applications 
to be llowed 

eat-trea the roller mull 
where the tap} temperaturt 
ma ve a { ( t ( iracteristi ot 
‘ g and wha e it tructures 

subsequent ( 

We ma tate a t vorkil ind 
wel t ste npart me form of 
heat treatm t it tl true, it 1s 
ery important that d have a thorough 
inderstandi hy let I 

We tack th them a few « ] 
non definit ~ I worku ind weldin 
ot steel! ind i fierence between ihe 

rious phast t ( propertie is tensil 
trength, hard well as mecha 

m of the cha 

For the benefit I il it the Souths 
idvancement n tl trial field, we have 


added a 


course for qualil gv I perators t ur Evening 


Scl | of Applied $ wa e to render help 
in giving our welder t methods and a thorough 
knowledge ol e different metals when 
welding is desire \ that this has helped to im 
prove and advair economical ba 

In conclusion, the writer wishes to state that thes 


courses are revised @€a ir t keet ibreast of modern 


development 
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City of Toronto Water 
By CARL R. WHITTEMORE} Works Extension 


VITAL factor in the life of mankind is an abundant 

A supply of pure and fresh water which must be con- 

veyed by some means to the points of consumption. 

The term ‘‘aqueduct’’ embraces all types of artificial 

works designed for the purpose of conveying water from 

one place to another. Generally the term is applied 
only to works of considerable magnitude. 

Cast-iron water mains have been and continue to be 
widely used throughout the world with varying degrees of 
success, depending upon the nature of the soil and the 
character of the water conveyed. In recent years the 
following economical limitations have been placed upon 
cast-iron pipe: 




















1. A maximum diameter of 36 inches. 
Pressures not in excess of 180 Ib. per sq. in. 
Uncertain resistance to pulsations caused by water- 
hammer and stress of “‘street conditions.” 

1. Decrease of carrying capacity with age due to 
tuberculation and incrustation. 







o Fig. l—Tuberculation and Incrustation of Cast-Iron Pips 
3. 
mately 38,380 lin. ft. of 48-inch internal diameter: 
cylinder reinforced concrete pipe comprises part 
Toronto water works system as originally decided wy 
In recent years, particularly in active water areas, the in general principle in 1926 under the direction of R 
use of cement or concrete lined pipe has increased due to Harris, ( eae apeenger ay lie Works. This scheme sel 
the appreciation of the fact that what is really being Victoria Park as the proper location for a raw water 
purchased is water carrying capacity. ~The composite take and the above pipe line comprises the distribut 
steel concrete lined pipe permits more economical laying ™@! Irom this point to the existing system at Dup 
than either the reinforced concrete or cast-iron pipe since eet and Davenport Road, which supplies the St. ( 
lengths up to 36 ft. are readily fabricated. Avenue-Spadina Road — soe ; : ; 
In December 1936, the Corporation of the City 
Toronto called for tenders for riveted steel pipe, or alter 
FABRICATION OF 48-INCH INTERNAL DIAMETER PIPE natively electrically-welded steel pipe, concrete lined 
when laid, encased in concrete. The general contract { 
The design, fabrication and installation of approxi- supplying and laying the pipe was awarded to the Atlas 
-—r eo EE Construction Company who called for tenders for fabri 
Abstracted from the Engineering Journal of Canada . . : ee . . . , 
t Metallurgist, Dominion Bridge Company Limited, Montreal tion of the pipe and joining of the pipe lengths in,the fi 
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Fig. 3—Joint Details for Fittings 





[his portion of the work was awarded to the Dominion 
Bridge Company, Toronto, in March 1937, who tendered 
a shop-welded steel pipe centrifugally concrete lined 
ind welded field joints. All welding was to be in ac 
rdance with the American Society of Mechanical Engi 
eers Welding Code for Unfired Pressure Vessels, para 
graph U-69 (formerly Class 2 

In manufacture and installation three general types of 
pipe are recognized: standards, specials and bends 
Standards are made in 12, 18 and 30 ft. lengths. The 12 

8 ft. lengths for the tunnels and shafts are made of 

inch plate, six feet wide, thereby requiring one and 

wo circumferential joints, respectively The 30 ft 
lengths four open trench work comprise the majority of 
pipe lengths and are made of inch plate, 6 ft. wide, 
thus requiring four circumferential joints. Specials com 
rise closing sections, tees, straight sections jointed at an 

gle, reducing sections, etc. 

All standard pipe lengths are automatically metalli 
welded. Straight pipe sections are centrifugally con 
e lined while all others and the field joints are lined 
1 gunite. 


; 


wit} 


TRAINING AND QUALIFYING WELDING OPERATORS 
Upon the decision to electric arc weld the field joints 
t was fully appreciated that competent welding operators 
would not be available and that training would be neces 
It was, therefore, decided to form a welding school 
pecifically train men for hand welding the specials, 
bends and field joints. 
From the class twenty-two men were qualified, in a 
rdance with the Code, in the flat position and ten of 
ese in the vertical position. In no case was there a 
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failure of an individual test in the flat position and no 


complete failure in the vertical position 


With the careful selection of the welding personnel, 


thorough training and jualified supervision at all times, 
the ‘human factor’’ element was reduced to a minimum 

At no time should a welder be employed merely upon 
his claim of years of experience in arc welding While 
the welder’s claim may ( juite correct tor one class of 
work, he might be unable to perform the work required. 
Each man should be ( 1 suitable preliminary test to 
ascertain his ability to weld on the flat and in the vertical 
nositior 

FABRICATION OF STEEL SHELL 
vo 
; . ) ; 4 ] ] ‘ 

Steel Plate Steel plat nch and ¢ inch in thick 
ness were purchased to specification A. S. T. M. A78-33, 
Grade B, covering plates of structural quality for forge 


welding, except that a tensile strength of 55,000 Ib per 
sq. In. minimum was required rhe average chemical 
composition was irbon 0.20 per cent, maganese 0.43 
per cent, phosphorus | t per cent, sulphur 0.043 per 
cent. Physical properties averaged 36,690 Ib per sq. in 


yield point, 60,750 Ib. per sq. in. tensile strength, 29.0 per 


r 
cent elongation in 8 inchs 
DESIGN 

The steel cylinder nch internal diam. is designed 
and fabricated to withstand all stresses due to internal 
pressure while the meret ng with wire mesh rein 
forcing provides permarfent protection and maintenance 
of high water carrying capacit’ Figure shows an |S-ft 
pipe length which illustrative of the design 


th . +} ’ ; 


engths | Dé rench are fabricated of 


Che pipe 


] 
nch steel plat which at 195 lb per sq. in. test pres 


sure produce a unit ),000 Ib. per sq. in 

he pipe lengths for the tunnel and shaft sections, 
specials and bends are fabricated of inch steel plate 
which at 255 lb. per sq test pressure produce a unit 
stress of 12,500 Ib. p ) 

Air valve connectio1 lrain 1 l the ends of the 
steel pipe and pip Y ri tions by Vi 
taulic couplings, manhol 1 flanges are of cast steel 
and designed for | to the steel shell as illus 
trated in Fig 

Che use I ‘ ence a | adapta 
bilit meet t istruction 

55° 


= , ~~ 
arré Po«g), 
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Fig. 4—Ur L a t and Inch Plate 
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required in the field. Therefore, all bends, both horizon 
tal and vertical, are of the welded segmental type, and 
fabricated in the shop for all angles over one degree. They 
are made symmetrical, with each deflection an even 
degree, to simplify manufacture; that is, a 90° bend 
would be made up of deflections as follows: 8 at 5°, | at 
4°, lat 2°, 1 at 4° and Sat 5 


Joints 

The edges of plates '/. inch and °/;. inch in thickness, 
which are to be automatically welded by the Unionmelt 
Process, are bevelled to form a 60 and 55” vee, respec 
tively, with a */,.-inch lip as illustrated in Fig. 4. 

The plate edges forming the field joints of all horizontal 
pipe are fully bevelled, inside for the lower half and out 
side for the upper half of the circumference, at an angle 
of 30 Figures 2 and 5 show the joint design. 

The pipe lengths for the shafts require that the field 
joint be fully welded from the inside. One end of each 
pipe length is 90° to the vertical axis while the opposite 
end is fully bevelled to an angle of 45° with the vertical 
axis. Two pipe lengths are assembled to form a joint 
as illustrated in Fig. 6. 

All specials and bends are made up of segmental sec 
tions, manually metallic arc welded. The edges of the 
adjoining sections are fully bevelled to form a 60° vee, 
as shown in Fig. 7, for both circumferential and horizontal 
joints. 


Plate Edge Preparation 

The edges of the plate are prepared for automatic or 
hand welding by planing and by machine gas cutting. 
The plate as received from the mill is squared from one 
long side and end, then marked to length. The sides of 
the plate are next prepared by two Niles Bement Pond 
plate planers. The plate is not planed to a given width 
since closing pieces are used in the pipe line wherever 
required. 

After the sides are prepared the plate is set up to stops 
on a table and one end cut and bevelled in the same opera 
tion using a special gas cutting machine (Fig. 8). The 
plate is then turned around, cut to length and bevelled, 
also, in one operation. 

The machine is essentially a standard cutting machine 
with plate edge bevelling attachments which permit a 
uniform bevel cut since the guide wheel follows the con 





16.7 [<> 


Horizontal Joint 


Figs. 6 and 7—Two Pipe Lengths Forming Joint 
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Fig. 8—Special Gas Cutting Machine Which Cuts and Bevels at t! 
ame Time 


tour of the plate. The commercial success of sin 
taneous cutting and bevelling depends primarily on tl 
condition of the slag formed and its ease of removal 
The control of the slag is governed by the velocity of th 
cutting oxygen stream and the bevel cutting react 
temperature. The smoothness of the gas cut edge is i1 
fluenced by the preheat flames of both blowpipe nozzles 

The edges of the plate are next ground by an elect 
hand grinding wheel for a distance of about one inch fr 
the edge for the purpose of removing mill scale whi 
would contaminate the weld metal 


ROLLING 


[he plates are rolled on a ten-foot Bertsch R 5 

equipped with a hydraulic drop housing which per 

quick removal of the rolled plate. As the plate must 

formed accurately, no flat spots at the joint being 

mitted, the first operation is to break one plate edg 

a distance of six to seven inches by entering the plat 

the rear of the rolls. The plate is then removed by rev: 

ing the rolls, the formed edge entered from the front 

the machine and the plate rolled to the required diamet 

in two or three passes. This gives a true circular pip: 


ASSEMBLY FOR LONGITUDINAL WELDING 


The plate edges of a six-foot can section are place: 
alignment and tacked together at 12 to 18-inch inter 
At either end of the section a steel tab, 8 inches wid 
t inches long by the thickness of the shell and curved 
its radius, is solidly welded for the starting and finish 
of the electrode and to prevent the weld from crack 
longitudinally at the finish. 





MARCH 







Fig. Clamps for Lining Up Plate Edges 








ire 9 shows the cla 























ind taking out any twist due torolling. 1 plat ges result 
< } ~ y } mn } . ] nce 4 ‘ \f 
= are made flush on the undersid acking the ves : 7 
‘ nana sLeanoa ’ 1, rr . ; Tt. - 
> Lk aii tacking on tne “e Ye Siti i 4 iss y 
sn section is now ready for automatic welding uit : $ 
oad t I { AA 
Th perations of trueing and asse! for r 
I 
: r al welding which follow th ngitudinal welding ar Res “ 
| > 
: nsidered in order to manta nt t t : 
scr ¢ the automatic welding pr ss 
Larcicarse Iemal _—— @ + ¢ 4 
ngitudinai we t ~ ak s 
7 T | + + ‘ . 
the welded joint. In order in proper ’ 
f cumferential welding is mecessary make 
iT secti rn truelv Cl passing + Ww S iT ~ 
tween top and bottom dies radiused to t ts 
- side diameters, respectivels f the pipe 
r at r SAT TT Parra arm Be ~~ -erartra 
It the EQUIPMENT AND MATERIALS 
ot for Circumferer W _ 
t g 
7 | 
2 | SIx-Ioot can sections are asset l t ’ 
ZAC r r } 1 ¢4 farm y + mir lonctl 7 7 . ‘. ‘ 
ed T rm sa eng Ss as i s t 
ctr red rt . alter ry < used by 
Tr ‘ , + 
\ssembly rings — a nine fi : . eT . 
| ‘ - | 
| next section ol! sipped er the ring witht 
gitudinal seam x inches from that of t pr 
, Th, a Ss | el ] ; o t+ 
> Set ou i DC Piss i. pias a 
vitudinal weld placed in line witht rst pipe s 








Vhen the required number of sections are placed t 
R gether they are drawn tight by means of clamps and t 
nts tack welded at intervals of about 15 inches 
” ne is now readv for the ‘rcumferential welder 
AUTOMATIC WELDING 
ré 
; ne means of providing pr t to t i g 
sited is t er the seam to be wel with fir 
‘ ied flux material and to feed t t al means 
: ire wire electrode, striking the arc under the powder 
Although this method has n know! r sever 
rs it has not, ur re tly, met with n : ss 
g to the variable porosity resulting Iron tl tvt 
lux and comparativel " currents us 
‘ 7 _ +1 + > > * 
\ Realizing that the princi : 2 W 
treat economic import iw i ts ri 
d g to the A. S. M. E. Code for power bDoulers at t 
hing pressure vessels could be made, the Umion Car 
king Carbon Corporation investigated the method and t 
velopment period of four to five vears st Fig. 10—W : ‘ sl Sea 


yy 
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two standard 600-ampere welding machines co rected 
in parallel 

Che welding head is designed to fee 1 the electrode auto 
matically, and to conduct current to the ‘“‘bare’”’ wire 
electrode. The welding head and flux hopper are mounted 
on a travellin irriage 
Welding Flu 

Che flux, which at all times covers and surrounds the 
electrode, is fed down through a tube from the hopper 
Che amount fed is regulated by a small adjustable valve 
at the end of the tube and distributed to an even height 
and width during welding Immediately behind the 


completed weld a suction tube picks up the unused flux 
and returns it to the top of the hopper in which a screen 

inserted for the removal of partially fused particles 
\head of the completed weld and running in the joint 


are two guide rollers which keep the electrode in the 
proper relative location to the seam being welded These 
rollers operate integrally with the welding head 
Electrode 

Che electrode is a ‘bare’ metal electrode, inch 11 
diam., with a copper finish for protection from rusting 


) 


~ per cent, 


The chemical composition is carbon 0 man 


. 
se 
» 


4 





Fig. 1l—Welding Fixture for Circumferential Searns 
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Fig. 12—Transformation Zones on ® ;«-Inch Pi; 


ganese 0.97 per cent, silicon 0.30 per cent, sulpl 
percent. The electrode is furnished in coils of 


Fixture for Longitudinal Seam 


Che welding fixture for the longitudinal seam 
a welding head and flux hopper suitably m 
track over an air operated clamping fixtur 
uccommodate a six-foot pipe section (Fig. 10 

Che joint to be welded is backed up by a wat 
copper backing bar which is attached by mear 
to the travelling welding head and centered d 
der the electrode 

In the welding of the longitudinal seam the 
tion remains stationary and the welding mecha 
matically traverses at a predetermined speed 


seam. 


wut 


Welding Fixture for Circumferential Seam 


The fixture for welding the circumferential s 
commodates a 30-ft. pipe length and comprises a 1 
mechanism over which is mounted a steel fran 
carrying the welding head and flux hopper (Fig 
this welding operation the head, having been pri 
set in the proper position over the seam to be w 
remains stationary, while the pipe revolves at th 
determined welding speed. When the electrod 
started, power is simultaneously applied to the 1 
mechanism and the pipe revolves. 


Welding Technique 


It is essential that the plate edges, prepared as sh 
Fig. 4, be tight throughout their entire length and flu 
the underside, this being obtained as described und 
sembly for Longitudinal Welding. 

The flux composition when cold is non-conduct 
to provide a conductive path for the current the gay 
tween the electrode and the work is bridged by a | 
steel wool about '/2 inch in diam. Flux is then fed 
the electrode and the power applied. The flux is | 
heated until it fuses and becomes conductive, forn 
subsurface pool and immediately thereafter the e1 
the electrode fuses and the molten metal begins to d 
in the groove, displacing the subsurface pool of fus: 
At the same time the plate edges fuse and coalesce v 
the metal deposited as the electrode continues t 
under a protective layer of flux. About one minut 
completion of the weld the fused slag covering hits 
from the weld exposing a clean and uniform surfac« 

The weld quality is influenced by the voltage differ 
between the electrode and the work, by the current 
size of electrode, the rate of feeding the electr« de al 
speed of travel along the seam. Keeping the w 
speed constant, the arc voltage and current vary w 
plate thickness, each being a function there 
proper welding current for a given plate thickness Is 
tion of the diameter of the electrode, the degre« 
tration, rate of deposition of metal, welding spe« 
the composition of the flux 

Welding conditions for 
as follows 


inch and °/,.-inch pl 



















































Current 


Amperes Arc Voltage Inch per Mu Per Cent Phy Properti 1s Ww 
} OW) 2 14 Carbon li Viel 1! | 
J 920 2 Mangat l S Ib. 4 
O00 32 12 Silicon 0.34 Per cet longation in 2 in 


litions in conjunction with the proper design 

s-up bar produce full penetration with a slight 

ment on the underside. If at any point in the 

sth penetration is lacking the unfused portion is 
t and rewelded by hand. 

\With sufficient welding generator capacity the welding 
ind speeds may be increased to 1075 to 1175 
znd 20 to 23 inch per min. for '/»-inch plate, and 
200 amperes and 16 to 19 inch per min. for ° 

without affecting weld quality. 


METALLURGICAL EXAMINATION OF UNIONMELT 
WELDED JOINT 





he chemical and physical properties of the plate 
iaterial conforming to A. S. T. M. Specification A78-33, 


weld metal and the welded joint are as follows: 


1/,-Inch Welded Plate 
eM lle rial 

ea Chemical 

( position Physical Properties 

0.18% Vield point 37,140 Ib. per sq. in 

[angal 0.449 Ultimate strength 60,920 Ib. per sq. in 

| 16% Percent elong.in8in. 29.0 
us] Sulphur 1049, 


Fig. 14 





sition Physical Properties—as welded 
0.15% Yield point 42,600 Ib. per sq. in 
la 7% Ultimate strength 70,600 Ib. per sq. in 
Silicon 0.14% Per cent elong. in 1'/,in. 22.0 
Sulphur 0.033% Percent reduction of area 29.4 
Impact—Charpy 
Transverse 29 and 33 ft. Ib 
hon Longitudinal 17 and 22 ft. Ib. 


ei 
Welded Joint 


, @ Fig. 15 
and [he following physical tests, non stress-relieved, in 


rs wccordance with paragraph U-69 A. S. M. E. Code re 
1) of juirements are representative of those made during 
und progress of fabrication: 


- Reduced Tensile 
; Ultimate Strength 

Lb. per Sq. In. Remarks 
OSE 62,389 Fracture in plate 1 
TUX 2 60,824 : l 
vith 59,452 l 
59,685 ‘ 


, in. from weld 


1 
4 


iter Free Bend 
y Per Cent Elongation 
\ of Outside Fibers Remarks 
60.5 No failure, no fracture, 180 deg. bend 
the - 62 5 No failure, no fracture, 180 deg. bend 
51.2 No failure, no fracture 
43.9 No failure, no fracture 


7 16 Inch Welded Plate 


Fig. 16 


» is . 
ile Material 

il Composition 

Per Cent Physical Properties 

nm 0.20 Yield point—39,220 Ib. per sq. in. PM 
noan - v4,.° - - ae - 
ganese 0.54 Ultimate strength—63,150 lb. per sq. in ee © ; ~ Rit aN ve 
phorus 0.03 Per cent elongation in 8 in.—27.5 
nur 0.04 


0.02 





Figs. 13, 14, 15 and 16—Microstructure of Weld Metal Transition Zone 
and Parent Plate 
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wward bend 48.5 pet nt elongation of the outside fiber 
failure, no fracture, no porosity 
Back bend ISO deg. without evidence of fracture, porosity 
Nick h oO y I ig 
Vy 
Exogra gra 10M sitv, 
ick on 


Scleroscope naraness re adings take! icross the we Ide d 
joint indicate only | to 2.5 points of hardness increase i1 
the weld above that of the plate 


MICROSTRUCTURE OF WELDED JOINT IN °/,,-INCH 
PLATE 


Phe Unionmelt weld being a single pass weld for plate 
thicknesses up to and including two inches has certain dis 
tinguishing characteristics 

Microscopic examination of a cross section of the welds 
of different plate thicknesses shows that the planes defin 
ing the zone of fusion at the sides of the weld and the zone 
boundary of the transformed plate are approximately 
parallel. The microstructure of these zones throughout 
the cross-sectional area are very uniform, indicating that 
the heat conditions from the top to the bottom of the weld 
do not differ greatly. Such a condition materially de 
creases the unequal stresses and lessens the distortion of 
the plate. 

The following microstructures are typical of welds 
made by the Unionmelt Process of */)s-inch and '/»-inch 
plate 

Figure 12 shows diagrammatically, the extent of the 
transformation zones on */ «-inch plate 

Figure 13 shows the microstructure at a magnification 
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Fig. 18 and 18a—Backing Base for Field Welding 
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f 100 times of the weld metal. It isa fine ca 
composed of pearlite and ferrite uniformly dist 
Figure 14 represents the microstructure at 





tion of 100 times of the transition zone adj 
weld metal 

Figure 15 represents the microstructure at 
tion of 100 times of the transition zone ad 
plate Che structure has been refined at i 
of 1500—-1550° F. within the thermocritical ra 


? 

4 
Figure 16 shows the microstructure at a ma 
of 100 times of the parent plate. The struct 


of low-carbon plate comprising ferrite and pe 


PIPE TESTING 


Che welded pipe length from the circumfer 
ing machine is inspected for visible defects insidk 
und the necessary repairs made. Small out! 


quired, are then welded in and the pipe mack 
the insertion of gaskets at either end for t] 





test 
rhe pipe is rolled into the press and the m« 
set up to with '/is inch of the pipe Phe low-pre 
ing pump is started and the air release valve 
mitting the air to be displaced by the fil 
ag Har ¢ % | | 
| ; 
> 7 
s ,' 
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Fig. 19—Weld Metal Deposition Diagram for Circumferent 
Specials and Field Welding 


When the pipe is full of water as shown by th 
water from the air valve, the filler pump is stopp 
valve closed and the triplex pressure pump start 
pump is set to by-pass at the test pressure so that 
operate while the pipe under test is inspected for r 
Pipes having a '/s-inch wall thickness are tested at 
per sq. in. pressure and those having a I 
thickness at 225 Ib. per sq. in. 
lhe hydrostatic testing of the specials and ber 
sented a problem as regards evolving a quick a! 
nomical method his was satisfactorily solv: 
clamping a wide band onto either end of the sp 
bend lhe band is notched out at eight points 
spaced around the circumference and sixteen on 
quarter inch bolts welded to the band for attach 
a two-inch steel plate head with gasket Che cl 
firmly held by tabs welded onto the steel shell int 
the notches fit. Upon completion of the test tl 


and clamp are unbolted and lifted off. The tab 
yn the pipe 


PIPE BENDS 


Che segments forming the bend are laid 
plate on flat plate, cut to shape and bevelled bi 














Bes 


HERE are applications in the machi 


I 


ne. This gives in place a mix of 


Che segments 


sembled in units which are easily turt 


units are welded and then assembl 


{ lete d piece which is turne d bv crane s 


be done in a downhand position. Thi 


are rolled to the proper 


é 
nd are held circular by welding strut 
either end. The bracing left 
embled in the field, then removed 
f the joint is shown in Fig. 7. The 
are first made, then the circumferet 
inch diam. covered electrode is used 
and a */,,5 inch diam. covered electrod 
nt three passes. Each de pos ted laver 


thoroughly cleaned by a Pneumati 
popper and wire brushed. ‘The 
ut and a single pass weld made with 


trode 


ld } ] 


tlets or branches are then welded in plac 


bjected to a hydrostatic test pressure of 
\ typical bend is illustrated in Fig. 17 
ting 

} 


within four or five inches of the 


with gunite to within nine inches o 


, , 
used 1S 


part ot cement to 56.26 parts 


The compressive strength at the et 
ximately 5500 Ib. per sq 


HAULING AND LAYING PIPE 


ind as 


ped with cushioned bunk is ton 


required, thi 
curring in transit, and hauled to tl 

ipe 1s carried at a time and upon del 
le pipe is carefully unloaded from thi 
ill 


ar tractor crane. The unloading of the 
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the placing 
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CARBURIZED WELDS 





By E. J. WELLAUER* AND G. C 


which are 


these cases, problems arise 





nery field where 
welds are used on parts which are to be carburized 


‘ 





DOEHLER 


dinarily encountered | f wills 
perimental information wa btained for the purpose of 
investigating the phenomena 11 lved in carburizing weld 


TEST PROCEDURE 
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Fig. 3—Hardness Values Across Hardened Face for Peened Welds 


sis of the rods and other pertinent data are included in 


Table 
The 


l 
»S. A. E. 2315 stock was forged and annealed. The 
welds were made and then normalized at 1650° F., after 


which the weld bead was machined level with the parent 


350 


F 


Carbon 
Moly 
Rod 


19 


{) 64 


t) OS 


Difference 


0.012 In 


0.007 


0. O30 


0.029 


() 


0. O15 


f 


= op 
iia 
LS 


18 


stock. The specimens were carburized for 10 hours at 
1700" F. in a vertical retort furnace using a gaseous 
carburizing medium. The sections to be hardened were 
then oil quenched from 1425° F. and drawn at 
Table | 
21/2% S. A. E Straight 
Parent Nickel 2315 Carbon 
Element Stock Rod Rod Rod 
Carbon 0.15 0.08 0.17 0.08 
Manganese 0.45 0.54 0.40 0.35 
Silicon (0). 23 0.08 0.15 0.06 
Nickel 10) 2.30 3.49 
Molybdenum 0.29 
Polarity Straight Reversed Reverse: 
Table 2—Case Depths 
Depth of 
Depth of Case in 
Case in Parent Metal 
Rod Condition Weld ». A. E. 2315 
2'/» per cent Peened 0.063 In 0.075 In 
Nickel Not peened 0.073 0. O80 
S.A. E.2315 Peened 0.100 0.070 
Not peened 0.104 0.075 
Straight Peened ). 058 0.075 
Carbon Not peened 0.060 0.075 
Carbon Peened 0. 068 0.075 
Moly. Not peened 0.062 0. O80 
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TEST RESULTS 
Growth.—Growth in section accompanies all 
ing reactions. In these tests, the weld metal 
from 0.001 to 0.002 inch less growth than tl] 
metal. 

Macro-Examination.—Cross sections of the we 
polished and acid etched. The following 
were made. The carbon-moly. and 2'/2 per cent 
welds were uniform and very dense. As might 
pected, the S. A. E. 2315 weld rod produced a 1 
porous weld. The straight carbon welds sho" 
boundary marks of each weld pass. There was n 
able difference between the peened and unpeened w 
It would seem that the carbon-moly. and 2'/» pet 
nickel rods produced the more desirable welds 
procedures used in this test. 

Case Depths —The case depth and variation 
parent and weld metal are recorded in Table 
the exception of the S. A. E. 2215 rod, the carb 
tration into the weld metal was less than the penet: 
into the parent metal. The depth of carbon penet 
was practically equal for the various rods, ex 
the S. A. E. 2315 rod. The greater penetration 
5S. A. E. 2315 weld was probably due to the 
porosity of the weld. The carbon penetration 
peened and unpeened welds was practically equa 

Hardness Explorations.—Case carburizing is u 
the purpose of securing a very high hardness 
specified surface. Where welds are a portion of tl 
carburized surface, it is important that the hardn 
tained be within the limits specified for the parent 
For the hardness readings, a special micromete! 
was arranged on a Vicker’s Brinell machine to 
each 0.050 inch. A 50 kilogram load was used 
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Fig. 4—Core Hardness of Peened and Unpeened Welds 


necessary penetration. A complete hardness explora 

was made of the face and section of the weld. It was 

i that hardness readings from the center of the weld 

the parent metal gave a good indication of the hard 

characteristics of the particular weld. These values 
presented in the following data. 

the hardened case, the peened welds showed a 


lightly higher hardness than the unpeened welds, the 


ference not being sufficiently great to warrant the gen 


ral adoption of peening. The typical difference between 


hardened peened and unpeened case carburized welds 
ross the section) is illustrated by Fig. 2. A comparison 


etween the hardness values across the hardened ‘‘face 


the various peened specimens is plotted in Fig. 3 


Chere is but slight variation in hardness between the 


rburized ‘‘section’”’ and the ‘‘face’’ of the weld. The 
rods produce a case which matches the parent metal 


ise hardness for most practical purposes. The straight 


eh 


n rod would not be suitable because the resulting 

hardness is too low. 

In the core, the hardness of the peened and unpeened 
ls after quenching were substantially equal as shown 
t. The variation between the various rods, un 

illustrated in Fig. 5. With the exception of 

A. E. 2315 weld, the core hardness of the weld 

wer than that of the parent metal. The peened 

npeened S. A. E. 2315 welds had identical high 
esses, indicating that the particular analysis un 

lly absorbed some hardening element such a 

, ete., during the weld process. The variati 

hardness are within commercial limits and will 
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Fig. 7—Straight Carbon Rod. 


not affect the operation of the welded and carburized 
structures except for the S. A. E. 2315 rods. Actual 
experience has shown that the 5. A. E. 2315 rod has 
doubtful merits for case carburizing applications when 
welded by standard practices 

Microscopic Examination.—A microscopic examination 
of the carburized welds revealed structures which or 
dinarily would not be suspected of existing. First, it 
was evident that the carburized microscopic structures 
on both sides of the junction of the weld were entirely 
different and very sharply defined even for the rod of 
the same analysis. Second, in the carburized weld metals, 
a large percentage of hypereutectoid zone was formed, 
whereas, there was very little, if any, hypereutectoid 
zone in the parent metal 

The sharply defined boundary between the different 
structures is illustrated in Fig. 6 for the S. A. E. 2315 
weld rod. The dark portion is the eutectoid structure, 
whereas the lighter portion is the ferrite of the parent 
metal. The carbon has penetrated considerably deeper 
into the weld metal. The void shown is typical of the 
porous structure resulting with this rod. The same 
boundary and structural differences for the straight 
carbon rod is shown in Fig. 7. In this case, the carbon 
has penetrated deeper into the parent metal. It would 
seem that the carbon prefers to penetrate through the 
parent metal by a longer path rather than penetrate 
through the junction. 

The great difference in the structures of the outer case, 
especially of the formation of the hypereutectoid struc 
ture is illustrated by Fig. 8. All the rods showed this 
characteristic. The formation of a hypereutectoid zone 
is to be avoided because such a case, although extremely 
hard, is also very brittle and susceptible to the develop 
ment of cracks and grinding checks. As an average, the 
parent S. A. E. 2315 metal had a maximum hypereutec 
toid case of from 0.005 to 0.010 inches with 0.040 to 
0.050 inches of eutectoid zone, whereas the weld metals 
had approximately 0.030 inches of hypereutectoid zone 
with an eutectoid region of only 0.035 inches 

There was no measurable difference between the peened 
and unpeened specimens in the formation of a hypereutec 
toid zone or in the presence of sharply defined boundaries 

Considerable grain coarsening occurred in the weld 
metal at the high carburizing temperature. Refinement 
was not secured with the single quench, as illustrated 
by Fig. 9. For purposes requiring a maximum core 
toughness, a double quench is recommended for the pur 
pose of securing full refinement in the core of the weld 
metal and the parent metal if its composition is such as 
to permit grain coarsening at the high carburizing tem 
peratures. 

Several reasons may be advanced to explain the sharply 
defined structures. For example, Fig. 7—the 3! 


4 per 
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cent nickel parent metal requires only 0.75 
carbon to have the eutectoid content, wher: 
cent of carbon is required for the format 
eutectoid structure in the plain carbon steel. 1 
carbon content will occur nearer to the surfa 
fact is substantiated by the photomicrographs 
fore, with the same carbon content on either 
weld junction entirely different metallographic st: 


pr 





wae 


may exist Chis difference may cause intern 
etc. upon quenching and contribute as a primar 


of failure. In fact. service failures of highly 
carburized welds have been caused by a definit 
tion at the junction of the weld and parent met 

It is difficult to correlate the deep hypereutect 
formation in the weld metal with diffusion rat 
carbon steel. Actually, it is evident that in sou 
welds carbon penetration is difficult. In actual 
mercial practice, an attempt should be made t 
the hypereutectoid zone. 


uw 


CONCLUSIONS 


lhe results of these terms may be directly used 
other than S. A. E. 2315 parent metal by making 
ances for the difference in carbon content, rates of 
diffusion, grain coarsening characteristics, et« 

A weld rod should be selected such as to prod 
least variation in case and core structure and 
between the weld and parent metal. 

The coating should be of a compositicn wl 
minimize the introduction of dissolved gases part 
oxygen and nitrogen. 

As verified by numerous experimenters, peet 
no marked effect upon welds. 

Che selection of the carburizing process shoul 
the weld to be soaked at carburizing temperatur 
out contacting the carburizing medium) in order t 
use the hypereu-tectoid zone. A 
process is ideal for this purpose 

[he carburizing temperature and heat treatment 
depend upon the selection of the parent and weld met 
Details will be governed by the well known-pri 
applicable to all carburizing processes 


gaseous carbu 


x 100 


Fig. 8—Carbon-Moly. Rod (Case). 




















BY F.R. HENSEL,+E. 1. LARSEN} AND E. F. HOLT ** 


INTRODUCTION 


[TH the progress of resistance welding, problems 
arise more frequently where it becomes necessary 
to attach two pieces of dissimilar metals to each 
neans of resistance welding. (Quite a few results 
been reported in the resistance welding literature, 
iting which dissimilar metals can be successfully 
welded and diagrams have been prepared showing 
llv these results. No extensive tests have been 
owever, correlating metallurgical and tensile 
perties of resistance welds produced with dissimilar 
terials. As a matter of fact, in many cases, strength 
ably was not very important, and as long as the 
erials stuck together fairly well, the weld was con 
red satisfactory. 
ing resistance welding a reliable means of as 


~ 


lab 


much more consideration must be given to the 
welding dissimilar metals. It is quite obvious 
welding two materials which have entirely differ 

t metallurgical characteristics, and which also have en 
lifferent resistance welding characteristics, a larg: 
ber of problems are encountered which require serious 


i of resistance welding of dissimilar metals, alloy forma 

aan lirect melting or by diffusion of two dissimilar 

ls may produce new metallurgical phase such as 

ties, solid solutions or inter-metallic compounds. A 

great deal of research work is needed to shed light on this 

titude of problems because the number of combina 

ns that are possible go into quite a few hundred. Whe: 

ling dissimilar metals, the selection of the electrode 

| plays an outstanding part in order to obtai: 
necessary quality of the weld. 

While in some cases the same type of electrode material 
i electrode designs may be used against the dissimilar 
tals, it will be desirable in other combinations to us¢ 

materials of different chemical composition, 

ferent electrical and physical properties and different 
esign in order to obtain the best possible welds 

Until considerably more experimental data are avail 

is hardly worth while to discuss the theoretical 

‘spects, and therefore the results given in this paper do 

represent a complete analysis, but rather a pre 
lary investigation which offers some facts obtained 
ertain experimental conditions 


Tia 


lectrode 


EXPERIMENTAL SPOT WELDING SET-UP 





the experiments, a welder having a normal rating 


Qf | xva., was used. The mechanical operation of this 
4 eh controlled by a */, horsepower motor Phe 
aa 4 essure exerted on the electrodes is obtained by 


fore Dec. 16, 1938 Meeting, Detroit Section, A. W 
onsultant, { Division Engineer ial t 
Inc., Indianapoli 
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DATA ON SPOT WELDING OF 18-8 


Stainless Steel to Yellow Brass 


air pressure in a cylinder head above the upper movable 
slide of the machine and is capable of being adjusted ac 
curately over a wide range of pressures. The slide which 
is moved up and down by the movement of a toggle and 
eccentric has a piston attached to its top, which moves 
up and down to the pressure chamber. The air line en 
tering the welder is broken up into two lines; one running 
into the top of the piston head, exerting the 
downward on the electrodes, and a second one running 
into the bottom of the chamber, exerting its 
pressure on the bottom of the piston and acting as a coun 
ter-balance pressure, compet! for the weight of the 
moving parts and tension of the current carrying springs 
By adjusting the upper and lower air 
{1 rather adjustable welding 


pressure 
pressur©re 
sating 


pressures, it 1s 
possible to obtain low and 
pressures 

Che current timing control was obtained with an ele« 
tronic timer permitting accurate and synchronous timing 
trom 14 cycles, based on a 60-cycle current wave \ 
special attachment for the positive identification of con 
ditions during the welding cycle, consisted of 
corder connected in such a fashion a 
plete pressure and current timit 

In spot welding, it is necessary t 
current cycle within the pre relative 
spacing of these two cycles with respect to time can be 


identified by the following 


a cycle re 
to record the com 
ig relation: 

locate properly the 


sure cycle Che 


terms 


. Delay (the time period at wh the pressure is 
the work before the current is applied 
2. Welding time (the period of time which the cur 
rent flows 
3. ILlold time (the period of time during which the 
pressure remains applied after the current cycl 
t+. Off time (period of time during which neither the 
urrent nor the pressure are applied 
The welding timing conditi ised in the present 
vestigation were as follow 
Table | 
Delay y 
We g tir ib 


THE PREPARATION OF MATERIALS 


Bet Tre Wel . the ma e pres t ect a 
t that tainle teel a were buffed o1 
both side teel wool 

Ch preparal part " mp int the T? 
I the { le eela it wa prelit iT est 
that the buth erat ‘ { ' 
tre ot} il r 








ELECTRODE MATERIALS 


WELDING OF BRASS TO BRASS 


Che resistance welding characteristics of co1 
Before attempting to present the results of welding have been studied by other investigators and 


{ Brass to Stainless Stee 


I 
| 
l, 


what happens in the resistance welding of brass to brass scale by many metal fabricators The materia] 
and stainless steel to stainless steel satisfactorily welded over a considerable rang 


In Table 4,are listed the physical and chemical proper ditions. For the material 0.040 inch thick, the 
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it is well to consider briefly welding of brass is being carried out on a pr 








together. Such a ratio is satisfactory and will result 
comparatively low metal pick up by the electrodes, bi 


cause there is a sufficiently wide area retained in the brass 





















































sheet which has not reached a temperature high enoug! 
to cause recrystallizatio1 At the same time, the di 
mensions of the spot are such that l tensile properti 


re expected 


| 
In Fig. 2, the same weld is show! that Fig. 1, « 
ept at a higher magnification, namely, ‘ liametetr 
Che structure is very definitely, lumnar in its nature 
i lit appears that part of the area has beet ted 
temperature range between thx lit Ll liqu 
curve, resulting in the formatior f dendrites cool 
down trom such a semi-liquid state, the dendrite 
cast having a definite preferred rental I n the d 


tion of the heat flow 
Figures 3 and 3A show a weld made under simuilat 





litions as the welds shown in Figs ind 2, with the ex 
ception that tips were used having a |-inch radius weldi 
ve of conditions has been determined by actual test face Che actual welding conditi vel follow 
be adaptable for obtaining satisfactory spot welds 
Current timing vel 
rrent timing t to 10 cycles otal pressure 0 Ib 
Welding pressure SOOO to 14,000 psi \pproxim ite kva. input ‘ 
\pproximate kva. input necessary, 25-50, di 
pending upon spot dimensions [he size of the spot with the larger radius face el 
de is considerably greater than the e with the 
With shorter current timing than 4 cycles, it has bee: inch radius face electrode Chis is particularly noticeabk 
| necessary to use higher pressures in order to elimi 1) the thickness of the spot rhe recrvstallized are 
ticking of the electrodes, instantaneous melting closer to the surface of the sheet, indicating that the out 
brass at the interface of the electrode and sheet ide of the sheet was at a higher heat than in the previou 
, | squirting out of molten brass cast Chis will tend to result in a higher metal pick up 
current values are necessarily very high with by the electrode The type of spot a hown in tl 
timing. On the other hand, if the current timing figure. however, will give ver { , 
eeds 10 cycles, difficulties are encountered with stick is physical properties are concerned 
electrode points, particularly when Copper base Figure 4 shows a weld made with a welding electrode 
welding electrodes are used. This is due to the fact having a welding face of 1-inch radi the electrode ma 


Me that with an excessive current dwell, the heat in the brass terial in this case being Elkonite Grads OWS ‘ 
s allowed to spread to the outer surfaces of the sheet = conditions for welding were as follow 
hich are in contact with the electrode points and which 


1 temperature high enough to cause alloying with Current timing ( cvele 
the electrode material. The pressure range recommended Welding pressur: .. 600 Ib 
welding of brass which was given above, is in general Approximate kva. input 
ipplicable to electrodes where the contacting areas of the 
velding face range from 0.013—0.08 square inches It is interesting to note that it was necessary to de 
le (he pressure must be maintained high enough toavoid pease the kva. it put from approximately 45-48 kva. to 


w-holes in the weld area. Due to instantaneous heat 
g, the boiling point of Zinc in these areas may be ex 


1) kva. with this electrode material of lower electrical 
conductivity in order to obtain a satisfactory weld 


led because Zinc has the comparatively low boiling Phe type of spot which is obtained with this kind ar 
nt of about 905° C. a ¢ 1n electrode is alt ether different thar 


[he following photomicrographs show satisfactory 
velds in brass sheets of 0.040 inch thickness 

Figure 1 shows a weld which was made with Mallory 
welding electrodes with a '/»-inch radius face Che 
elding conditions were as follows 


Current timing 6 cycles 
otal pressure 90 Ib 
Approximate kva. input 


ts 


ype of brass used for the present experime: 





1 so-called alpha solid solution. In this 6 
the second solid solution, which is called ‘‘beta 
ot found, except in the cast condition, or 
cases of severe over-heating In resistat 
‘ g, both of these latter conditions may cul 
me} ere over-heating and actual fusio1 I 
the beta constituent, it would be necessar 
innealing treatment Che spot show: ‘ 
es that the thickness of the spot is approximatel 
total thickness of the two sheets to be welded ; x 





SPOT WELDING 18-8 TO YELLOW BRASS 
























the Copper base electrodes. In other words, the rat 
width to thickness of the spot weld has chang 
width being decreased while the thickness was incr: 


AUR Y SS). Tr resulting in a sphere-like spot rather than an elli; 
7 ee yr » * Lok ore Te . 6 . , 
a. oe te spot. A possible explanation for this may be the { 
: 
ve Ing 


With dome shaped Copper base welding elect; 
the current density will be fairly evenly distributed . 
the contacting area. In the case of Elkonite, whic] 
not only a higher specific resistance, but due to its ch: 
composition, will also create a higher contact resi 
the highest current density 1s concentrated in the 
of the dome are, resulting therefore, in a mor 
sphere shaped spot weld. In Fig. 5, the same weld 
Fig. 4 is shown at a magnification of eighty tim« 
should be noted that this weld shows a very pro: 
dendritic appearance, indicating that partial melt 
curred during the process of resistance weldii 
should further be noted that the weld area shows 
center, and at random orientation of dendritic cry 
surrounded by a band of columnar crystals orient 
in the direction of heat flow. The above brass 
could be made without difficulties of electrode 
or actual alloying. The copper alloy electrodes how 
became covered with a very thin film of bras 
did not interfere with the pe rformance of these electr 
Che same was found to be true for the Elkonite typ 
trodes, because as was evident from Figs. 4 and 
heat penetrates closely to the surface of the brass 
to be welded and the immediate welding faces 
Elkonite electrodes tend to run hotter than in the 
of the high conductivity copper base electrodes 

Ihe above discussion points to the importance of 
the most efficient water cooling of the electrodes 

In order to test the physical properties of the wel 
illustrated above, shear tests in tension were peri 
which gave the following results 
























Weld 


Shear Strength in Tensi 




























Figs. 1 and 2 550 Ib. per spot 
Fig. 3 610 Ib. per spot 
Figs. 4 and 5 100 Ib. per spot 





Further tests are in progress now to determine th 
designs of Elkonite type tips in order to obtain elliptica 
spots similar to the ones obtained with copper bas« 
trodes. It is to be expected that a tip with a welding 
face with a larger radius than 1 inch will produce m 
satisfactory results in so far as it should materially r 

the alloying action with the Brass, the tendency t 

up metal and therefore the number of tip dressing 
quired. 


WELDING STAINLESS STEEL TO STAINLESS STEEL 


In the following table No. 7, are listed some of the 
important chemical and physical properties of the 
less steel used in this investigation 









Table 7 












Chemical composition & Chromium, 8 Nickel 
. ~ 7 ‘ : ; 
Figs. 6 and 7 (Upper Two) X 30 Melting point 40° C 29642° |} 
Figs. 8 and 9 (Lower Two) X 30 Rlectrical resistivity . ¥ 10-* chms/c 
Electrical conductivity 2.5% of 1.A.C.S 
Density 7.97 gms./cc 


Thermal conductivity t cal./en cm. ‘sec. ‘deg 
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10,000 psi. The other welding conditions were as follows 





liming > cycles 
Kva. input 
‘he photomicrographs are at a 30 times magnifica 
tion In running these tests, the current timing wa 
checked by means of a cycle recorder Phe amplitude ot 
i the wave drawn by the cycle recorder, gives a rough i 
licat of the kva. in the weld. It wa ted that the 
amplitude of the wave, when the weld was made using 
9,000 psi pressure, was much less than the amplituds 
f the wave of the weld made with 40,000 psi pressure 
his indicates that even though the t: former setti 
was the same in both cases, the actual kva. at the wel 
was < siderably different as a re t ere ‘ 
pressure Che effect of kva. input pot dimensi 
Fig. 10—x 30 is Shown in Figs. 9 and 10. In Fig. 9 kva. were used 
while in Fig. 10, 17 kva. were used tim wa 
teel was in the cold-rolled condition and was 0.040 the same in both cases, namely evel the pressur 
k. Due to the high electrical resistivity of the W@5 -0,UUU ps! ; 
‘-S steel, the spot-welding characteristics are excellent Che range of we iding conditi most widely recon 
nethods and conditions for spot welding have been = '"€! ded and which has been confirmed ictual test nm 
ery well covered by previous investigations. In order te given below 
termine the general effects of pressure, kva. input and = Gyrrent timing ' 1, 
g, a number of more or less cursory tests were con Welding pressure 000 to 40,000 p 
ted, the results of which are shown in Figs. 6-10 \ te Bas Se aes ae 
. 5 ppt <Imate Kva. input ec al 
effect of increased pressure on the spot dimensions 
licated by Figs. 6, 7 and 8. The pressure in Fig These conditions are tisfactory for materia 
was 15,000 psi, in Fig. 7, 35,000 psi and in Fig. S thickness somewhat similar to that used ur test 








Fig. 11—X 80 Fig. 13—xX 3° 
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KVA INPUT - 22 
Fig. 12 Fig. 14 


SPOT WELDING 18-8 TO YELLOW BRASS 













welding electrode Chere exists a very small s 
which the original structure of the stainless 
t been destroved immediately adjacent t 


It was found that in the regions in which the 


f the stainless steel was not affected by the weld 
nterervstalline cracks had formed These crate 
ited both on the side where the stainless steel] 














- ; contact with the welding electrode and with t 
+, fh- 5 , Tt 
4 Z ; th; Rea ar ie 7 mae | 
f wt. 4 ; , I his c ectio t might be considered th 
Be TR LA ee | . : 
2 Sie Ws Sid, less steel is heated to a critical range of 900 
; , y the tensile strength decreases materially, carbi 
precipitated and the material is in general in a v1 
miditior It should also be noted that a 
F J x ] +1 } 
tructure was formed in the brass adjacent to t 
Chis type of recrystallization was caused by th« 
1 of heat and pressure, the heat originating 
d are ad ipt ible to electrodes with a « lacting area ol from conduction from the stainless steel, partly If 
i welding tace tO. to OLUS square inches heat created by the resistance of the interface of th 









and steel sheet and partly | 


t} 


yy the specific resista 
ie brass itselt 
SPOT WELDING OF STAINLESS STEEL TO BRASS ra : , 

[he columnar area in the brass has the shape 


1 typical elliptical spot between two sheets 


rom. the previou pal l aa paper, — general materials 
difficulties connected with the problem of welding stau In testing the strength of this experimental w 
less steel to brass can be visualized The two materials 





was found that the brass had stuck slightly to tl 
less steel; however, with very little stressing, 
welded sheets fell apart 

In the following two figures, 13 and 14, the 1 
experiments are shown in which an attempt was n 


; create a higher current density in the brass by 
e resistanc latter u y consists of olloy 
the resistance Che latter usuall ists of the follow electrode of Mallory 3. ha 


Ing 5» parts 


ure very widely different in almost every respect. Let us 
consider first the dissimilarity that exists as far as specific 







resistance 1s concerned In resistance welding, the 
umount of heat generated depends primarily upon the 
current flowing through the pieces to be welded and 








ving a welding face witl 
inch radius against the brass and a Mallory 3 e] 
















Wi re ing face of ?-ine Sag ] 
Che resistance between the two sheets to be welded with a welding face of 2-inch radius against the 
The specific resistance of the sheets steel. This resulted in a condition in which the 
; ‘ wa into the the = o beve and n 
rhe resistance between the electrodes and the work teel is pushed into the brass, forming keys and 


also forming certain new constituents by alloyi 
If similar metals are used in spot welding, then the copper base material with the iron base metal. T! 
highest resistance is set-up between the interfaces of the — ter line of the spot is still within the stainless st 
two sheets to be welded, provided that the right welding the pressure applied during the welding operatt 
conditions are used. In the case of welding two dissimilar caused the stainless steel to be forced into th 
metals, such as stainless steel to brass, the maximum cone of the brass which, at the high temperature, 
resistance may not exist between the interfaces of the two fy quite plastic By looking at the finished weld 
sheets, but may actually be located within the stainless ever, this replacement of metal is hard to under 
steel sheet, due to its very much higher specific resistance, because there seems to be comparatively little brinell 
as compared to that of the brass sheet he actual heat on either the brass or stainless steel sheet where th« 
which is created in the stainless steel and in the brass jy, contact with the weldi1 


ig electrodes 











will be proportionate to the specific resistance of the two 
materials. Furthermore, it must be taken into considera 
tion, that due to the low specific thermal resistance of 
brass, the losses in brass will be higher on account of 5 
heat being conducted away to the cooler parts much “ RECRYSTALLIZED WELD AREA 
more rapidly. The specific resistance of the brass and 
the stainless steel at elevated temperatures, cal be cal 
culated by taking into consideration the temperatur: / iy, Been 
coefhicient of resistivity, which, for practical purposes, is KX YN VO KNX KH 
ipproximately the same for the two metals Sear ya gepeees 
Che conditions which actually may occur during weld KAc S ) 
ing are best illustrated by a number of drawings and a a “ 


I 
et of photomicrographs, which show the results of our =—GBRASS 


experiments 









« STAINMLE 35 





: STE&. 
In Figs. ll and , are iown the results of using tw 
copper alloy welding tips, the electrodes being of similat , 
, ‘ ‘ : L 
design with a welding face of a two-inch radiu Chi - a—* 
' 1 daa } ) 
experiment was made ul f OU ID. total pre ure 
evcles current timing and 1. Input ) 
[It should be noted that the columnar structure \ Macony 3 t 





formed in the unless steel very much the same a 










if the stainless steel had been clamped alone betwee! JRRENT 4G 
he two high cond electrodes In other words, WELDING PRESSURE 
t +} ' enlea t ] } ri KVA NPU eB 
lt appeal i il ile ra elat ely W pecilic re 


Mallory 
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dissimilar metals, also the ex 


l tT twe 
bimetal characteristics have to be taken into 


In the case of brass and stainless steel 
f expansion 1s approximately equal, and 
due to differences in thermal expat 


ually be low. The photomicrograph 


also a tormation of elliptical bands 

brought out by 

Other investigators f 

ling not observed welds made witl 
energ They state that ‘‘when ba: 

the lumnar structure 1s 


the center of the weld where 


unless steel, 
e-etching 


Was 


ilwavs mort 


} 
the metal ha 


re slowly) 

ye pointed out here that the etching of thes 
connected with certain difficulties, because 
haracteristics of brass and stainless steel art 


different. 
Che stainless steel was etched electrolytically, 
lution of 10 grams of oxalic acid t OO cc. of 
\fterward, the brass was etched with a 50-50 
f ammonium hydroxide and hydrogen peroxide 
ter treatment not only etches the brass but also 
p the In Figs. 15 and 16, the re 
in experiment are shown, using a 1OW3 Elkonit 
ha welding face of */4-inch radius against the brass 
i flat tip of Mallory 3 having an electrode face of a 
h diameter against the stainless steel The weld 
ide at 6 cycles with 5S0 Ib. total pressure and 1S 
Phe object of this tip arrangement was an attempt 
tribute the thermal effects more uniformly at the 
nterfaces and equalize the current density some 
what with respect to the resistivity of the two dissimilar 
ls—in short, reduce the current density in the stain 
and increase the density in the brass. The re 
sults were not exactly what was expected. The spot is 
t calized in the stainless steel, forming a columnar 
type of weld surrounded completely by an area 
wing the unaffected structure of the rolled stainless 
steel sheet. Again it was noticed that the stainless steel 
lirectly adjacent to the brass was cracked. Attention 
uld be called to the cone shaped columnar structure 
rass, extending all the way out to the outer sur 
of the brass sheet. The reason for the pronounced 
ystallized zone in the brass must be sought in the 
gher contact resistance which is 


eneral etching procedure, which was used, wa 


stainless steel 


‘ 1 
steel 


area, 


+1, } 
I 


between 


created 










ay fk 
Goa & 





SPOT WELDING 


18-8 TO 


RECRYSTA { " REA 
% F 
4a 
> 4 
} ows ELnKow { 
( ' 
a pS ee _ 
f oe / : ANT >. --Aeass 
X 7, FON LLN 
os x iran < ainaes* 
t Canny’ < res 
gress S 
> — a —_ 
i 
Ma RY 5 j 
J/g, Raows 
CURRENT TIMING 4 f 
WELDING PRESSURE 500 LBS 
KAVA INPUT 7 
: 
the OW Elk te elec road f 
lower electrical and thermal conduct 
material, as compared with Mallor 
In Figs. 17 and 18, an experiment how 
weld was made under the same « li g1Vve 
Figs. lo and 16, except that a Mallory tip h 
inch radius on the welding face wa d instead of a 
tip with a '/,-inch flat. In this test, the 1OW3 Elkonit 
tip with a inch radius was against the bras d the 
inch radius Mallory 3 tip was against the staink 
steel. In the photomicrograph, Fig. 17, the recrystal 
lized zone in the stainless steel extends a considerable 
depth into the brass, producing a’definite keying actior 
in the brass and possibly being alloyed t ime extent 


Cracks were observed in the stainless steel ir the elec 
trode and also in the protrusion of the stainlk teel int 
the brass. Also, it was found that a relatively large 
hole was formed in the center of the recrystallized zone 
where the columnar crystals meet each other. This plane 
is a definite plane of weakness, with low physical proper 
ties, particularly at elevated temperature Che pre 
sure applied during the welding process was apparentl) 
high enough to cause cracking, this phenomenon po 
sibly being accentuated by carbide precipitatior \] 
though photomicrographs indicate there are detinit 
weaknesses in a weld of this type, the tensile strengtl 
shear was found to be 4S0 Ib. per spot Phe incipient 
cracks which were found will have less effect the shear 
strength than they will have on such properties a 
pact strength and particularly lat it ur ot] i] 
welding conditiot pertain t eld 
Figs. 17 and 1S, were 

Lurre 

Present 

Kva 

In |] 


YELLOW BRASS 












ielling effect caused 





ilso a pronounced bru 








il 
pressures in both the brass sheet and the stai: 
sheet No sticking of the 10W3 electrodes w i 
tered, despite the high temperature at the elect 
Che strength of this weld was unsatisfactory. \V 
weld was tested to destruction, only a small 
pulled from the stainless steel side of the weld 
was irregular in shape and had the appearance 
trees. The fracturing occurred instantaneous] 

iene. . tearing or deformation, indicating a very britt! 
ad wie, es, °. 5 the brittleness occurring in the stainless steel] 

f ay Ke In Fig. 20 are shown the results of an experi 
which the conditions were similar to those des 
Figs. 17 and 18, except the current timing was i 
from four to seven cycles. Here again, the el 








g 
hi 






























































conditions, a very poor weld was obtained 
crack extended through the thickness of the we 
in the stainless steel, resulting in very low and u1 
physical properties of this particular weld 

n Fig. 21, are shown the results of an exper 
which a 10W3 Elkonite tip, having a '/: inch 
flat welding face, was used against the brass 
inch diameter radius Mallory 3 tip against the 
steel. The current timing was 4 cycles, the t 
sure 650 Ib. and the kva. input approximately |S 
again, cracking occurred in the stainless steel, ext 
throughout the thickness of the sheet. Several la 
ticles of stainless steel were found to have been 
deep in the brass sheet 

In Fig. 22 are shown the results of an experin 




































































brass and a '/» inch diameter flat Mallory 3 tip 
the stainless steel This arrangement was us¢ 
endeavor to increase the current density in tl 
lhe photomicrographs indicate a relatively good b 
of the stainless steel protrusion in the brass sheet 
high conductivity copper base electrode against tl 
has transmitted the heat rapidly away from thi 
































of the sheet and limiting the size of the recrystalli 
the brass 
here still seems to be considerable cracking 
stainless steel. The shear strength in tensio1 
weld was 472 lb. per spot 






























SUMMARY 


It is hardly necessary to point out that the 
vestigation is by no means conclusive. The 


1 
lift 











less steel and brass, and points to the importance 
tional research along similar lines. One point wh 














] 


only of the electrode material, but alsc of the ele 








\s far as the investigation has gone, one can proba 
that it is possible to attach brass to stainless st 
obtain a reasonable strength of such a weld; h 
the type of weld is altogether different from the « 























such as low carbon steel to low carbon steel 
phenomenon is definitely a recrystallization pr 
which crystals grow across the interfaces of the tw 











Fig. 19 (Upper) X 80 








Figs. 20 and 21 (Center) X 35 












































Figs. 22 (Lower) X 80 to be welded, under the influence of pressure at 
perature. In the present case, the phenomenot 

torcibly ejected into the brass (Of interest, too, 1s the fact more complicated, because actual fusion does oc 
that the recrystallized zone in the brass sheet extends in the stainless steel and in the brass sheet 
throughout the entire thickness of the latter. There was specific case of welding brass to stainless steel 
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materials and tip design were the same. Under 


which a 2-inch radius Mallory 3 tip was used agair 


sheet, thereby retaining the original cold-rolled str 
s sS 





tion, however, has revealed the considerable dith 
that exist in welding two dissimilar metals, such as 


been very forcibly brought out, is the correct choi 


tional resistance weld, obtained in welding similar 1 
her 


design in combination with suitable welding cond 





ilities besides further developments in weld 
jue which might help to provide a solution 


ts have been made, for instance, by 

ufacturers, to produce a brass whicl 
resistance. 

possibility is to use a special grade of stainless 

ich carbide precipitation and embrittlement 

lly reduced by the addition of such elements 
Columbium, etc | 


some 
has i 


These additions should 
tain the ductility of the stainless steel at tem 
which are encountered in spot welding, and 
the results reported. At the same time, the 
resistance should remain high. 
ber of experiments which were carried out in out 
ry also indicated that possibilities exist to use a 
coating between the two dissimilar metals 
to improve the strength of the welds 


Welding General 
Hospital Building, 
Boston 


By J. THEODORE WHITNEY 


HE George Robert White Memorial Building is in 
he center of the group of buildings known as the 
Massachusetts General Hospital. In the buildings 
ix which surround this building are over one thousand sick 
patients, many of whom require absolute quiet for re 


The noise that results from riveting or reaming for 


to be a serious matter and as a result they requested that 
the structure be field welded. The application for the 
was made and the Architects of the building, 
Coolidge, Shepley, Bulfinch and Abbott, re 
quested approval of field welding of the structural steel 

Due to the fact that Boston is still operating under the 

| obsolete law which does not cover welding, and inas 
he new law passed through by the Legislature 
been signed by the Mayor and Council, and 
therefore could not be followed, it was necessary to go to 

Board of Appeal for permission to weld. This per 
ission was granted with the proviso that J. Theodore 
Whitney assume entire charge of the welding in all its 
* aspects, that he file an affidavit to cover the welding and 
eh make a final affidavit when the work was completed 


nermit 
pei iii 


Messrs 





+ 
\ 
1 

} 





' iso that he should have a qualified inspector at the 
7 iding when welding was in progress and that only 
r wel ipproved by the Department should be used 

[he New England Structural Company of Everett 
M husetts, made the welding details which wer: 
subject to approval of the Welding Engineer, and als 
labricated the steel framing. The Scott Welding; 
\ iny of Brooklyn, New York, was the welding con 
tr Mr. Anthony S. Coombs, a member of The 
: Whitney Engineering Company (of which Mr. Whitney, 
' Velding Engineer, is President) was also identified 
v e welding of the Boston Edison Building on Tre 
Street and the Pediatric Building of the Boston 
pital, and served as Inspector for welding at this 
lhe Sawyer Construction Company of Bost 
W yeneral Contractor. 
efore Joint Meeting, Boston, Society of il Eng al 
AMERICAN WELDING Socrety, at Lynn, Ma Dec 21, 1938 
rhe Whitney Engineering Company, Bostor 
AARCH — WELDING BOSTON 


HOSPITAL BUILDING 


The welders were all steel worker ind each wa 
quired to pass a test to show proficiency in welding unk 
a recent test had been made and the ma id recently 
engaged in welding These tests were mad i flat 


vertical and overhead position with th 


qualification of a tensile strength of than 100,000 
b. on the 6 inches of inch wel 

it re irdless of the stre tl | l 
show no porosity, lack of penetrat 
Many t these test broke betwee ) i | UK 
lb These tests were made i ( 
Massachusetts Institute of Te 

Che building 1 {f the tower " rs a 
oS 000 Square leet n the ¢g 
plan 1 1 I shape at the 1 fl l 
then assumes a cruciform pla the 
changes into a tower for the remaindet the building 
Che basement floor which ts the first frat 1 level is at 

» Teel inch Boston base and th LOW the 
eighteenth framed level, is at rad } t Dw 
hundred sixteen feet from basem« Dh 
tonnage of steel used 1n the structural frame amounted t 
274 tons Except for fifteen inch f welding which 
was done by a gasoline driven generator, all welding wa 
done by electric driven generator Lh reman repre 
senting the welding company laid out the lengths and 
designated the sizes of all welds in a rdance with the 


welding details and the inspector checked these length 


and sizes as well as the actual condit the weldins 
Che number of welders engaged tal wi t in 
cluding the foreman who di ew whe ppor 
tunity permitted Kight welders wert for consider 
abl period but 1 general five tituted the average 


number 


? 


Massachusetts Genera! Hospital 


WELDING STARTED: August lt 138 
WELDING FINISHED: November 2 1038 
Height basement floor to roof & levy 20K ‘ 


2 otal tonnage in building 274 ton 





Number of inches of welding (al 238 
} Equivalent */isths weld 20 6 inch 
>». Equivalent */sths weld 9 
Number of inches of weld (all { > 
Se i atl 
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welding 
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Spe ( di I 
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» tor ry 
lan IO! I 


there 
nl ited, 
aku ft 


» t 1 1} y \ | ’ ‘7 ly t ] 
cepucism il IT 5 a riinafrl LO 1aCh 


mathe 


with the process » ney t ol 


{f familiarity 


is necessary for the c l ations of loads, stresses 


Welding 


Loge ther 


matics 
simply another means of fastening 
seems highly desirable that all 
processes should be made available for us« 
under controlled procedure The term ‘“‘controlled pro 
cedure’ should be emphasized 

Furthermore, 


steel and it 


facilities and 


in these days when economy 


| 1] 
needed to make possible 


more 


Hired Oper 


t 


I ployer 


1. AS.HO 


Highway Department 
Welding Survey 


Che data given in the table represents 
of the data obtained from the 
highway department 

Further studies will be mad 


rr information will be 


INQ uric S 


and < 
welcomed 


at 


Op rat 


wpe if 
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laban 

rizona 

rkansa 
California 
Colorad 
Connex 
Ly | iwal 
I lorida 
Georgia 
Idaho 
[llino1 
Indiana 
lowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachus« 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Ham 
New Jersey 
New Mexico 
New York 
North Carolina 
North 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Cennesset 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 


hire 
pshir 


Dakota 


176 


qualincat 


ed welded girder 


Little welding—No design 
Remodeled Bridge 


registration « 


welding 
Splice steel piling 
Very little 
Weld plate 


Planning de 


welding 
girders to 


ign welded 


Adv intages im lude app 
Strengthen old I-Beam 
Welding on curves 


Only elect 


riage 
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ACTIVITIES— Saciely 








+ 
AMERICAN WELDING SOCIETY, and pora I I g1 
TS SERVICE TO ITS MEMBERS the membership is an important fa he ap} 
AND TO INDUSTRY ince a nsiderable inct met grow 
igineering o en ioe ’ 
ly speaking, 1s coopera he ] 
efits in those parts of ; : 
cannot be satisfactorily Gariety ac © 
y an individual, by a w] 
by a group of cor I . 
da Trade organiza even 1 wh h lu - 4 na P Aw 
f the AMERICAN WELD ontributinge to the advance + of th 
ind the resulting service to art and sl n 
é rs are well covered in the little dered by ti ' 
et entitled “Purpose Activities ‘ndu 
1 Membership ‘ 
there is one broad aspect 
* wiitets ta eftem avetinnionst Membership in the Society 
vidual and the corporat All too often it hap] 
to this aspect that your tive member. individual ot rporat ; Support Needed 
w pat tly called a prospectir | - 
‘ i i \ 
The Place of an Engineering Society see in the w c 
velopment of the science and - er 
inch of engineering involves ace , 
dividuals and of associations, ; os * — rs 4 ‘Gd , 
nal and industrial. The al Cae Cupeeer he - wy ™ ; mene wef 
edit to the several individuals PP " =— : wet 
ation nvolved, is absolutely im MINCE U8 CRE Tigat Gece = i 
‘ 1 WOTK cine onal ead i! I I 
quantitative sense, Dut efi Ey a an ; " ld , ' ‘ 
doubt as to the very 1m- : , x ds 
played by the Engineering : " ease 
, Reaso1 4 t ne . 
wi h render a service not ren 
' is follow ¥ 
any other type ol! organization st 
of this service accrue directly - : : 
every individual and to e — ; 
rporation connected with the cor- -_ : , , 
ng industry In a broader sense os ign ‘ | 
accrue also to the nation asa peng” a ee oe pa _ me 4% 
xample, any increase in sce merenct os — ee ‘ 
which makes possible the ap crany ~_ ora oy & . 
welding in a new field or rormes tae — : 
utions in older fields safer hould be a vig . 
efficient, means more bus!i- Any : o — 
e manufacturer of welding - AMERI e< abwents 
and the manufacturer who 7 — ‘ 
juipment, economies for the — 
welded products, more dé on me = 
tric power, safer risks for In gage is es , 
panies and more opportuni its older Dt NOTICE REGARDING CODE 
yinent, not only of welding Al ” PART A 
also of welding engineers . 
who either are or should vig 8! 
f the AMERICAN WELDIN« 1 
Making the Welding Society Effective Sh of aad * \ 
which the Society has already principl 
development of the science numer¢ 
{f welding and the resulting in the So 
ational efficiency is a very 1m ‘ M 
the magnitude of this and \ 
largely dependent upon the CAN WI } , M Coy 
yperation and financial Bo Code (¢ 
ers, both individual int I r 4 I K é WELI . 
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THE ENGINEERS’ MANUAL 
be 0k 
well-known , 


ers’ Manual by Ralph G. Hudson, 


econd edition of the 


HANDBOOK FOR WELDED 
STRUCTURAL STEELWORK 


been published by John Wiley 
: , 


_ of New York Th 


nde Che first edition 1938 of the Handbook 
condenset 


Che work originat« Welded Structural Steeiwork has bee 
i i¢ VIR Eiptite ul 


hed by The Institute of Welding 
+ Victoria Street, London, S.W 
Handbook has been pr 


practicing ¢ 


j 


a standard 
on welded con 
the technical data 
lesign of welded structures 
first part of the Handbook cont 
of properties of tandard 


nd table arrangements 
most useful ar _ welding construction 
tic order and in ontains calculations and det 
al examples for welded construction 
Che preparation of the Handbook 
+ 


arried out under the direction of 


book designed to fit the pocket 


led 


Each formula is preceded by 
nent in which its application, 


] 


H andbook Committ " 
vwlogy of the involved physical qi 


4 Welding 
{1 definite units of measure! 


_ ‘ llus ns, formulas and 

icing cngmes cn , tal S t is a ready referen e book for 

hroughout has been to 1able him to ong eteraed in eheihieeel wmaiiliien 
obtain results quickly and accurately even 
in a branch of engineering to which he can 


give little attention 


[he second edition also contains revi NEMA TRANSFORMER STANDARDS 


sions and extensions of all tables of physi [The National Electrical Manufacturers 
Association announces the release of a 


new Standard entitled ““‘NEMA Specialty 


team tables, recompu 
f 


cal constants, new 


tors affected 


[This book is divided 


rr 


Standards 

IV—General-Pur,« 
lranstormer Standards 

Part \ Luminous Tub 


Standard 


Copies ol the compl 
oose-leaf form or of any { 
v obtained from the Nationa 
Manufacturers Association, 155 
Street, New York, N. Y. at tl 
prices: Complete Standard $1 
$.15, Part II $.25, 


$.75, Part V $.25 


THE PRINCIPLES OF METALLO. 
GRAPHIC LABORATORY PRACTICE 


By George L. Kehl’* 


i book that fill 
book of fundamen 
in metallographi 
i book that will b: 
between theoretical physi 
and its practical applicati 
oratory Ihe book is not, 


laboratory manual outlining 


tations of all conversion fac 
by the latest definition of the rransformer Standards, Publication No 
oad 


Thermal Unit, an enlarged table of con IR-5 


Britis! 
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Seventy million times a day the public tests the quality of Bell 
System service. The measure of this service is not only its promptness, 


reliability and low cost. It is also the courtesy with which it is given. 


Our genuine desire is to make the Bell System a friendly and helpful 


institution . . . and to give you the best, the most and the cheapest tele- 


phone service in the world 


BELL TELEPHONE S YS TE M 


You are cordially invited to visit the Bell System exhibit at the New York World's Fair 


ADVERTISING 








periments and exercises, but is a treatment 
of principles, both theoretical and applied 
that are necessary for a sound understand 
ing of laboratory procedurt 359 pages 
price $3.5 Published by McGraw-Hill 


WELDED PRESSES ARE KEY MA- 
IN PREPARATION OF 
SCRAP IRON 


CHINES 


I \ Wa 
l f highwa ] du 
usly comes low ul ) 
fo iny wil i 
I ations of the world 
quit i busine irati 
! if 1 ind an a y in which 
] | j 


odern electric arc welding has played an 


portant par For tl ill-welded 
presses, built in thi ise by a Milwaukee 

inufacturer, are the key machines in 

ip iron production. Shown above 
me of the largest of its kind ever mad 
developing 400 tons pressure, reducing 
iuto bodies to cubs y. it 1) iche 

volume 

1 Re Vanufacturtw r , 

he construction of a press capable of 

withstanding such terrifi 1in, and 


high speed production is, of course, an 

tremely interesting manufacturing prob 
len Before the rush of new business 
and the demand for faster manufacturing 
became so acute, this company ordinarily 
used heavy castings to make up the greater 
part of the press. However, as capacity 
demands became larger, it was deemed 
more expedient in every way to turn to 
strengthened by 
. Not only 


does this welded construction gain th 


welded plates rigidly 
welded honeycomb section 


benefits of yreater trength with ke 
g Kg 

much faster Also, as th 

manufacturer says, it has eliminated the 


weight, it is 


troubles formerly met in producing huge 


i‘ 


bubbl 


inclusions and other imperfections which 


castings free from all harmful air 





Welding a Car Body Press 


would show up only under the strain of 





ustained operation 
Naturally 


requisite for this job and the manufacturer 


skilled welding is a prime 


has an intensive training course through 
I 


which all welding operators must pass 


fore qualifying for any but the most el 
tary welding task. Shown in the s« 


photograph, is the welder finishing u 


ma smaller size press having a capacity 








MARYLAND CASUALTY 
CONFERENCE 
VLembe of the Boiler and Machinery 
Maryland 
Casualty Company of Baltimore held a 
three-day conference at the Home Offic 


1 January 23rd, 24th and 25th Che 


Inspection Division of 


meeting was attended by many of the 
chief boiler inspectors and service dire 
ors from various Citi 
Mr. Holger Jensen, Manager of the 
Engineering Division, presided 
Much time was devoted to welding and 
{ boilers 


we ld d 


inspection ot 


! ul pressure 


r 
vessels and power piping, and such related 
Boiler Code interpretation 
ind the recent rulings of the A. S. M. E 
Boiler Code Committee 

Ss 


One of the things reported by the field 


t hler 
Provuiems as 


men, which should be of interest to manu 
facturers and powel! plant engineers, ré 
volved around a very bad situation in 
regard to permissible boiler repairs, and re 
pairs and replacement to power piping 
that many plant engineers pro 

ed with these repairs by welding with 
out first notifying the State Boiler Inspex 
tor or Insurance Company Inspector, only 
to find out that the State would not accept 
the installation because of the lack of con 
rete evidence that a standard welding 
procedure was followed. These rejections 
created many unpleasant situations and 
expensive delays 

The Maryland Casualty Company has 
available for free distribution a leaflet 
Fusion 
We lding on Boilers and Pressure V« ssels,”’ 
is approved October 24, 1935 


Requirements for Repairs by 


A number of young boiler inspectors who 
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Now You See It—a Completely Stripped Auto Body—and Now You D 
Instead, a Small Block of Metal Hardly Over a Cubic Foot in Siz 








have recently passed National B 
aminations will be given welding 
by The Maryland in Chicago 
rhe first group will start on Februa 
They will be placed after compl 
the course in various cities throu 


mia 
mid 


western territory 


TENTATIVE SPECIFICATIONS For 
SPIRAL WELDED STEEL OR 
IRON PIPE 


pociety for 





\ S Si Phi I tativ 
tn An in oc! y I 

i] under its Regula 
to annual revision Suge 


vision should be addressed 


TEMPERATURE SYMPOSIUM 


\ symposium on ‘“‘Temperat 
Measurement in Science and I: 
be held under the auspices of 
can Institute of Physics, pr: 
Fall, the dates to be annou1 
Consistent with the title, the sy 
will broadly cover many field 
purposes according to present pla 
to (1) coordinate the treatment 
ject in the sciences and branch 
neering, (2) review principles and | 
to date the record of recent work 
cumulate contributions for a 
hensive text, to be published 
possible after the symposium 
reveal the subject as an important 
of physics and (5) supply schools w 
information required for the impr 

la. The Institute confide 
pects that a stimulating, valuable ar 


fied program will be arranged, 


of curricu 


which will require the help of 
tributors 

A representative steering con 
been formed consisting of the Cl 
C. O. Fairchild, Director of Resea 
J. Taglhiabue Mfg. Co.; Dr. E. F. |] 
Medical Director Russell Sage I: 


Pathology and Professor o Vi 
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A GOOD REGULATOR 


Saves its purchase price'many times over 
bel Co)4'£-) €-10 Me (0 (Mm ove) ol-jb bee) o)elo) oF o\-14(—) am Ce) cole) 
>< operation and safety. It is economical to * 
replace worn-out or obsolete equipments 
atdeme selelel—estmogejelescetant-s 


VICIOR EQUIPMENI COMPANY 


844 Folsom Street 3821 Santa Fe Avenue 
SAN FRANCISCO LOS ANGELES 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Cornell University Medical Colles Dr places in the concrete roof fror 
Gustav Egloff, Director of Research, | back 
versal Oil Products Co Dr. John Jot The method of erection utilize 
ston Director f Research l - St crane on the back of a truck 
Corporation; Dr. Walter G. W 2.) This crane handled and 
Head, Department of Chemical Engineer hop fabricated sections of the 
ing, Massachusetts Institut f some of which were thre¢ 
nology; and Dr. H. A. Barton, Dire Figure 3 shows the steel framew 
American Institute of Physi 

Phose who are it AKINg pa Fig. 2 (Top)—Erecting the Steel F; 
in thi ymposiur hould com1 Shop-Fabricated Sections by Use 


Crane on Back of Truck 





with the Institute at an early date, giving 


} 


information regarding their field of work 


, : : oe . Fig. 1—View of Arc-Welded Steel Framed 
and the subject of the contribution they 
Residence 
wish to make Such contributions will bi 
coordinated with the subjects of a grou] 


inch angle top and bottom flange wit 


inch lattice, welded in 


of invited papers, and assignments an ; 
divisions made Further information for : . , 
fixture at a speed of one foot of beam per 


contributor will be available shortly 
5 eh , minute. Maximum beam span is 18 ft 
AMERICAN INSTITUTE OF PHYSICS, R ' } i Walls } 
7 —— " , seams are iV inches deep aus nave 
Fifth Avenue, New York, N. ¥ #5 i — 
inch channel studs with «inch lath 


channel welded on and covered with ex 


ARC-WELDED STEEL FRAME panded metal lath Wall channels are 
IN 12-ROOM RESIDENCE tied in to brick work with 1 X !/j¢-inch 


galvanized strips welded to the far flange 





In contrast with the average type of of the channel and brought into the brick 

home which has been constructed in the work with a two-way bend to take care of 

past with arc-welded steel framing is the differences in expansion of the steel frame 

imposing residence shown in the accom and the brick work. The strips are cor ’ 

panying illustrations (See Cover and rugated where they fit into the brick work 

Fig. 1.) It has 12 rooms, two sun decks, in order to take a firm hold in the mortar 

an elevator and year-round air condition Studs are spaced 30 inches apart with the 

ing Che 96,000-pound steel framework web of the channel perpendicular to the 

is welded throughout by the shielded-arc wall. The channels are tied into the brick 

process. The home shown is that of Mr work at every seventh course of brick 

John Wilson, president, Wilson Mfg There is a spacing of approximately ‘ 

Company, Wichita Falls, Texas inch between channel studs and _ brick Fig. 3 (Bottom)—The Steel Frame Being A: 
House beams are made from 2 X 2 X !/, work. Expansion joints are located in two Welded 


atlon,, 


—fCarbide— 


DEPENDABLE 





| 





EFFICIENT 


ECONOMICAL 











FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


Lincoln Building NATIONAL CARBIDE CORPORATION New York, N.Y. | 
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@ Jobs like the reinforcing of bridge members, as pictured above, are done 
in record time with Page Hi-Tensile ‘“‘F’’. The welds are strong and ductile. 
They resist the effects of heavy vibration. 

@ Page Hi-Tensile ‘“‘F” is an all-purpose electrode with a reputation for 
reducing fabrication costs. It is perfectly suited to construction, mainte- 
nance, production work. It saves a lot of time on high-speed, single-pass weld 
ing and on jobs in Cor-ten, Cro-man-sil, H-T-50 and other new alloy steels 
BUY ACCO QUALITY in Page Welding Electrodes, Page Chain Link Fence, 


TRU-LAY Preformed Wire Rope, Reading-Pratt & Cady Valves, Campbell Abrasive 
Cutting Machines, American Chains (Welded and Weldless) and Wright Hoists 


PAGE STEEL AND WIRE DIVISION «+ monesseN, PENNSYLVANIA 





AMERICAN CHAIN & CABLE COMPANY, Inc. 





_ - . 4 
AMERICAN CHAIN DIVISION e AMERICAN CABLE DIV N e@ ANDREW C. CAMPBELL DIVISION e FORD CHAIN BLOCK DIV N e HAZARD WIRE ROPE 
DIVISION e HIGHLAND IRON AND STEEL DIV N @ MANLEY MANUFACTURING DIV Ne WEN SILENT SPRIN MPANY, IN @ PAGE STEEL ANI 
‘ WIRE DIVISION @ READING-PRATT & CADY DIVISION @ READING STEEL CASTING DIVISION e WRIGHT MANUFACTURING DIVISION eIN CANADA MINION 
WY CHAIN COMPANY, LTD. © IN ENGLAND: BRITISH WIRE PRODUCTS, LTD. @ THE PARSONS CHAIN COMPANY, LTO. «J Business for Your Safety 
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he arc-welk 
The metal latt 


was backed up with paper 


1 used on the ut ide wall 


ind metal foil 


insulating purposes The space be work w 
tween the studs in the metal framework then pla 
vas filled with rock wool rhe insulation float w 
ystem, which also utilized a special paint P] 

eal the pores of the brick veneer, make 

possible to hold the interior temperature 

f 85° with an external temperature ol 
with only a 5 horsepowse tor 1 
i | ning sy 


WELDING GOES TO THE 
TOURNAMENT OF ROSES PARADE 


What is considered 


the most magnificent 


float that has ever been entered in the 


famous Pasadena Tournament of Rose 
Parade was the one entered by the City 
of Burbank——winner of the Grand Sweep 


takes prize of 1939. This particular float 





led frame Burban} 








DELIVERED DURING A SNOW 
STORM 


new Wil 





Juni High School under 
f Mr. R. C. Davis, their in 
Ove he welded steel frame 
i la laye f chicken wire 
of Pa and then the entire : 
14] 7 subdivision. Attractive six roon 
olidly 1 with flower 2 
} Rechie tic Williamsburg home of the lat: 
mn ( 
of new steel houses. Photo court 
Br 


AN ALL-WELDED PRESSURE 
VESSEL 

Che Ben Sibbitt Iron & Foun 

Wichita, Kansas, has « 

he fabrication, by electric arc we 

the first of 

lor a we 


pany, of 


several large pressur 
stern petroleum refinery 
el is 35 feet los 


inches in 


particular ve 


feet, SIX diameter ul 


fabricated of s-inch flange-qua 








“DREDNAUT-50-S” Welding Goggles 









TO MANUFACTURERS, JOBBERS AND 
DEALERS of Electric and Oxy-Acetylene 
Welding Equipment and Supplies—if in- 
terested in distributing our line of safety 
equipment, write us for Catalog and full 


details of our proposition. 


are Cool—Comfortable—Safe! 








COOL—»because the eye cups are so constructe 


as to provide a satisfactory method of ventilati 


COMFORTABLE—because right and left eye 

are constructed with a broad bearing surface w 

distributes the weight of the goggles and enables t 
to be worn with comfort without cutting the face 


SAFE—because Drednaut Welding Goggle frames are made of a patent 
molded that is 
IS Water-prool, non- 
re fitted 
‘tion 


material very light in weight, has great tensile strengt 


non-conductive to electrical current 
Drednaut Welding Lenses that 
injurious Infra Red and Ultra Violet rays. 


inflammable and 
with 
against the 


They a nrovide com] 


prote 
Drednaut 50-S Welding Goggles are further equipped with our N 

Rubber Headband which contains no rubber yet maintains the desir 
tension indefinitely, adjusted, 
affected by 


once 


it stays adjusted, will not stret« 


ol shape, and Is not perspiration, oil or grease. 


Write for descriptive literature and prices. 


THE SAFETY EQUIPMENT SERVICE CO. 


BUELL W. NUTT, 


President ry 


s ss i228 St. Clair Ave., CLEVELAND, OHIO 


Manufacturers of a General Line of Accident-Prevention Equipment 





SEC ANTES EERE TELE OE ES SMOG SEDI LO EGE NEMO CII LL BIE NNR IRS 
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Specially developed to meet the widespread demand 
for a small A.C. arc welder, this new WILSON 
machine satisfies the demand from every angle — 
including PRICE. It’s a TOP-NOTCH QUALITY 


machine throughout, with a design and construc- 





tion that assures trouble-free performance, all day 
and every day. STEPLESS CURRENT CONTROL 
is an outstanding feature. By simply turning the 
handle on top, amy current from 25 amps. to the 
maximum of 150 can be set, while the machine is 
idling or under load. Fully meets the requirements Height — approx. 27". Diameter — 14". 
of the latest re-examination service of UNDER- Net Weight — 145 lb. 
WRITERS LABORATORIES, INC. and bears the 

official label. 


Rated Output: 25 volts, 100 amps., 65 volts open circuit (!/, hour, 70°C rise) 
Standard machine operates on 220 volts, single phase, 60 cycles. Can be 
supplied for 110 volts or 440 volts at no extra cost. 


For further details, write for Bulletin MCT 39. 


WILSO 


WELDER and METALS C0O., Inc 


General Offices: 60 East 42nd Street, New York City 





Distributed through AIR REDUCTION Sales Company 


DISTRICT OFFICES IN PRINCIPAL CITIES 


(wiLSON) ARC WELDERS — “’The machines that make the arc behave” 


ADVERTISING 





plate. The heads were constructed of 
inch steel plate of the same quality. All 
seams were butt welded. Welding opera 
tors were qualified for all-position welding 
by the Kansas Stat 
ment 


Highway Depart 


After fabrication, the vessel was given a 
hydrostatic test with water at a pressure 
of 150 pounds per square inch and 60° F 
With this pressure on the vessel, it was hit 
sharply, on each side of each seam, at six 
inch intervals, with a three-pound hard 
brass hammer The vessel was then 
checked under A. P. I.-A. S. M. E. speci 
fications and showed no signs of leaks o1 
sweats 


NEW ORLEANS A. S. M. E. SPRING 
MEETING 


Industrial development and progress in 
the South will be the main subject of 
many of the technical papers to be pre 
sented at the A. S. M. E. Spring Meeting in 
New Orleans, Feb. 23rd to 25th, inclusive 
Everything points to a meeting which to 
most of those who attend will prove 
unique. The problems of the engineer in 
the South are peculiarly his own and not 
only will certain of these problems be 
considered at the technical sessions, but 


every effort is being made by the Meet- 
ing Committee to give members an op- 
portunity to visit industrial plants and to 
witness engineering construction work 
typical of the industries and undertakings 
of that part of the country. 


TORCH MACHINE 
[The Hayes Track Appliance Co., Rich 
mond, Indiana, has issued a very unique 
and attractive catalog describing their 
Torch Machine and the methods used in 
guiding the torch. Copies will be sent on 
request 


SUPPLYING POWER FOR SINGLE- 
PHASE RESISTANCE WELDERS 
Importance of adequate power supply 

for single-phase welding circuits of high 

capacity has become generally recognized 
only recently. For several years motor- 
driven single-phase generators have been 
used for practically every type of welding 
service. Using experience derived from 

the performance of these generators as a 

basis, R. H. Wright, of the Westinghouse 

Company, discussed the correct applica- 

tion of conversion equipment for future 

applications in welding before the recent 

A.1.E.E. winter convention in New York 
Simple apparatus gives excellent service 

in many instances. The use of generators 

with specially designed single-phase wind- 

ings is preferable to using one phase of a 

three-phase machine. Because of the vi- 

bration usually inherent in single-phase 

machines, welding generators should not 


be overlooked consistently. Outpu 

age can be controlled more readily 

peak load is not greatly in excess 
normal capacity of the generator 
rated power factor of welding gene: 
ranges from 30 per cent for spot wi 

to 60 or 70 per cent for butt and flac 
welders. For some applications it is re 
sirable to operate more than one welder 
from a single generator. Two or more spo} 
welders with electronic timers can bs Of 
erated from a single generator of minimun 
capacity, if an electronic synchronizing ¢ 
vice is used to permit only one welder ¢ 
be energized at one time. Such an 
rangement introduces no appreciabk 
in production, since each welder in 
locked out for only a fraction of a 


) 


ar 


A 700-Kva. Single-Phase Spot-Welding Genera. 
tor Operating at 0.30 Power Factor, with a 
150-Horsepower Squirrel-Cage Driving Motor 
A Squirrel-Cage Motor with a Small Amount 
of Slip Utilizes the Flywheel Effect of the Set 
to Equalize Peaks and Insure Stable Operation 





Protect your welders, avoid 
work spoilage, speed your 
operations by using Jackson 
Insulated Electrode Holders 
—made in three capacities. 


We also have four non-insul- 
ated models at attractive new 
low prices. Ask your dealer. 


‘aele)5 
Ventilated 
Handle 





SAFE! sackson 


INSULATED Electrode Holder 


JACKSON ELECTRODE HOLDER CO. 
15122 MACK AVENUE 


Hollup Corporation, Ltd., 107 Atlantic Avenue, Toronto, Ont. 
Paragon Supplies, Ltd., 845 East Hastings St., Vancouver, B. C. 


Export Managers: 
International Technique, 381 Fourth Ave., New York, N. Y. 


PROP” 


DETROIT, MICHIGAN 
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Small in Size 
Low in Price 
BIG in Performance 


This new WILSON unit represents as fine a value as has 
ever been offered in an arc welder of its type and capacity. 


In ease of operation and welding performance with either Rated Output: 25 volts, 150 amps., 
P . 4 | . +} : 

bare or coated electrodes, it leaves nothing to be desired. a our continuous welding duty. 

. ibe Higher current values for shorter 

The illustration shows clearly its simple, sturdy construc- periods. 40 to 7S volts open circuit. 


iness-li mpactness. It takes up less than 2! 
tion and business-like compactness es up 2 Cieiesitiis ce 008 or 400 wilin 6 
square feet of floor space, and stands only a fraction over phase, 60 cycles. 

23 inches high. Built “close to the ground’’ it can be Net Weight: For stationary use, 
moved around freely. Like all WILSON Arc Welders, this 330 Ib. For portable use, 338 Ib. 
machine can be depended on for years of hard service and For further information, write 


complete satisfaction. for descriptive Bulletin. 


ILSO WELDER and METALS CO., Inc. 


General Offices: 60 East 42nd Street, New York City 
verything needed in Arc Welding 





Distributed through AIR REDUCTION Sales Company 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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NEW PRODUCTS 





The Society assumes no responsibility 
for the validity of claims in this Section 


CUTTING METALS 


A new, reliable, hard carbide alloy for 
machining tough metals such as steel, heat 
treated up to 500 Brinell, which combine 
roughing and finishing in one operation, 
is now being supplied under the track 
name of ‘“‘Kennametal’’ by the McKenna 
Metals Company, 194 Lloyd Ave., La 
trobe, Pa. The basic ingredient is tung 
sten-titanium carbide (WTiC2) and the 
new alloy may also be used in machining 





monel metal, malleable iron, cast iron 
brass, bronze, aluminum, etc 


BETTER WELDS AT LOWER COST 
Welding Positioner 

With the C-F Welding Positioner better 
welds are made at lower cost because the 
job can be properly positioned easily and 
quickly. 

The positioner permits welding on the 
sides, top and bottom of a job with only 
one set-up. Table can be tilted a total 
of 135° from horizontal, or 45° be 
yond vertical position. (See illustrations 
Table can be rotated through full circle 
regardless of angle at which it is tilted 





This makes it possible to properly position 
all welds of a job for down-hand welding 
without re-handling 

Overhead crane or hoist lifts are greatly 
reduced releasing that equipment for other 
work. Also welders time waiting for crane 
service 1s cut 





Buy “Proven Fluxes”? with Years of 
Guaranteed Satisfaction behind them 





Ask For Them 

A Flux for every metal: 
for bronze-welding cast iron; 
Aluminum; 


Compound No. 11. 





The Trade-Name is *“*ANTI-BORAX”’ 
Unequaled for Quality 


Cast Iron Welding Flux 
No. 1.; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
“ABC” Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Stainless Steel Flux No. 9; 
Solder Brazing Flux No. 10; ‘‘Anti-Borax”’ Tinning 


Send for Free Samples 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 


Silver 


Send for 
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highest quality we 
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Safer—possibility of accidents is r iced 
by less handling of individual bs 
Cullen-Friestedt Co., 1307 S. Kil 
Ave., Chicago, III. 


WELDING HELMETS AND HAND 
SHIELDS 


Four new welding helmets and foy 
hand shields have just been announ 
the American Optical Company, 
bridge, Mass These helmets and 
shields are made of the best grade vy 
ized fiber, in either fabricated or one-1 
construction, and are designed for 
safety, convenience and durability 

The helmets have a new free-fi 
headgear and an outside friction j 
standard equipment. Three types of , 
holders are available: Deep-Drawn Li 
proof Steel, Improved Bakelite and ; 
new Dowmetal Lift Front, all of wi 
assure maximum protection for ws 
plates and cover glass. An exclusiy 
ture will be noted in these holders 
hold the welding and cover glass i 
tion flexibly, not rigidly, in order to 
ion the shock if accidentally 
Glass can be easily changed wit 
smudging or risk of breaking. 

The hand shields are compact, 
weight and well-balanced. Corrugated 
fiber handle, of new design, is 
grooved to insure a firm, positive grij 


HYDRAULICALLY OPERATED 
CLUTCH 

A new hydraulic clutch of unusual : 
has recently been developed by 
Mershon, Inc. and associates of Glen 
California. The new “Hydra-Clutch 
many outstanding features to meet all oj 
erating conditions. The clutch is intend 
for such as bull-dozing, carry-all work 
winches, hoists, etc 


SPEED CONTROL 

Alvin F. Brunkow, of Alma, Wiscor 
has patented a speed control for engi 
driven arc welding machines. His pa 
is number 2,139,931 

With this device the welding machi: 
may run at a low idling speed of 
r.p.m., or even lower, for instance 
the operator is not welding 

The idling speed can be adjusted t 


RESO 


WELDING AND CUTTING EQUIPMENT 


e Welding Torches 
@ Cutting Torches 
@ Economizers 

@ Regulators 


@ Outfits 
FOR PLUS PROFIT SPECIFY REGO 


Catalog R-120 — with it you will have 


ing © 
s you need for the buying 
ding and cutting equipment. 


E. ONTARIO ST., CHICAGO 
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Oppuces and Agencies in Principal Cities + 


‘To say I'm sold on Tobin Bronze is putting it mildly. For 
more than 20 years, I have used this welding rod...and 
today all of us prefer it to any other. Why? Because Tobin 
Bronze is more economical to use and helps my men make 
better, more dependable welds.” —C.G. Blackwell, Dayton 
Welding Co., Dayton, Ohio. 


Tobin Bronze enables welders to reclaim 
hroken castings which otherwise would 
need to be replaced at great expense 

c 


A thrilling book could be written of the many 
spectacular “rescues” made by welders with the aid 
of Tobin Bronze! A wheel or other part breaks... 
the factory is at a standstill... the only solution 
seems to be a new part. Faced with a long shut- 
down and high expense, someone who “knows” 
suggests Tobin Bronze Welding. 

Straightway the broken casting is made “like 
new” at ridiculously small expense. 

Extensive preheating is usually unnecessary for 
Tobin Bronze welding. Welds are made by 
heating the surface of the weld area to a 
























The danger of cracking and warping prohibited the use 
of methods involving preheating for the welding of this 
unsupported cast-iron platform.Tobin Bronze made fur 
nace preheating unnecessary and the low welding tem 
perature minimized risk of distortion and shrinkage 


red heat only. Thus Tobin Bronze welding saves 
time, gas and money, and reduces the possibility 
of distortion. 
This time-tried Anaconda welding rod carries 
the trade-mark “Tobin Bronze registered U. S 
Patent Office’ on each rod. Look for it 
pA 


get the genuine vane 


Anaconda Welding Koda 


1939 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
In Canada: ANACONDA AMERICAN 


ADVERTISING 








BRASS LTD., New Toronto, Ontario 









desired idling speed up to welding speed 
by a hand screw without interfering o1 
changing the operating or welding speed 
his is an important feature, especially 
when welding with a cold engine, and 
different welding requirements may call 
for a higher idling speed 





BEACHING GEARS FOR NEW 
TRANS-PACIFIC 74-PASSENGER 
PLANES ARE ALL WELDED 


Recent introduction of the new Boeing 
model 314’s—74-passenger ocean-spanning 
planes—resulted in the construction of a 
distinctly new type of beaching gear to 
be used in bringing these huge flying boat 
out of the water and up into the hangar for 
maintenance and repair 

These Boeing Model 314 74-passenget 
planes weigh 82,000 Ib. and when lifted 
from the water this great load must be ap 
plied to the hull without the slightest 
tendency on the part of the lifting devic« 
to deflect—otherwise the hull might be 
severely damaged 

The Kenworth Motor Truck Corpora 
tion of Seattle, Washington, undertook 
the task of producing such a lifting mecha 
nism. Heavy cradle type trailers wer 
fabricated from steel sections. Arc weld 
ing was resorted to in order to produce a 
rigid, unit-type structure free from open 
joints subject to slip or weave under load 

The accompanying photograph shows 
one of the finished gears. They are 23 ft 
in length, 18 ft. wide and 7'/, ft. in height 
Each weighs 15 tons and is entirely welded 
throughout—employing over 1200 ft. of 


welding in each 

The airplane hull rests in a cradle of 
cross members, each member cushioned 
with rubber pads 
























































These gears are designed to carry a load 
in excess of 87,000 lb Each side of the 
gear is fitted with pontoons with air locks 
for inflation beneath the floating airplane 
hull. There is a plus buoyancy of about 
2000 Ib. at the water surface 

The gear is stopped by means of ratchet 
brakes located on the four front wheels 
The spindles are constructed to rotate 
360 degrees and to toggle 10 degrees 

The rigidity of these structures is of 
unusual interest. The diagonal deflection, 
loaded, is °/32 of an inch. This is eyuiva- 
lent to suspending 20 tons on the end of a 
12-ft. arm with a deflection of only °/ of 
aninch. Such rigidity is typical of welded, 
unit-type structural steel machinery is 
one of the most important reasons behind 
the rapid increase in the use of electric 
arc welding. Photo Courtesy, Harnisch 
feger Corporation, Milwaukee, Wisconsin 


NEW WELDING CATALOG 

The Champion Rivet Company, Cleve 
land, Ohio, has just issued an unusually 
attractive welding catalog giving technical 
information concerning the applications 
and use of each type of their electrodes, in 
cluding, recommended procedure and 
physical properties which can be expected 
Other pertinent technical information in 
cluded rhe catalog consists of 64 pages 
handsomely illustrated 


PRESSURE VESSEL 
An oil refining tower of exceptionally 
large size is shown here being loaded at the 
A. O. Smith Corporation’s Milwauke« 
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FOR BRONZE WELDING 
AND BRAZING * BRASS 
BRONZE, COPPER, COPPER 
ALLOYS, MALLEABLE 
IRON AND STEEL 
; <= > WRITE FOR SAMPLE 
REASON wHy- FLUXINE N°&2 we.tos 4 1T05 Times 


MORE WORK - THAN "SIMILAR FLUXES” 
NOTE ECONOMY OF “FLUXINE NO.2” ADHERING TO HOT ROD.AS 


NOTE WASTE OF "SIMILAR FLUXES “ADHERING TO HOT ROD. AS 


KREMBS & COMPANY, 669 W. OHIO ST., CHICAGO 
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plant for shipment to a Pennsylvan 
finery 

This enormous vessel is Smit! 
throughout with chromium alloy stee! 
protection against corrosion. It will 
more than 108 ft. high and is 11 ft 
ameter. Its huge size necessitated u 
three special railroad cars for shiy 
The supporting skirt in the foreg 
will be bolted to the vessel in service 


1938 BOUND VOLUME JOURNAL 
NOW READY! 


his volume of more than 1200 pag 
is bound in attractive imitation leat 

covers with subject and authors inde 
Price $6.50 to non-members plus postag 


$5.00 to members plus postage 


ELEVENTH WELDING 
CONFERENCE 


lowa State College 
Tuesday, Wednesday and Thursday 
March 21, 22 and 23, 1939 


The conference program will consis 
talks, demonstrations, and discussions 
electric arc welding and oxyacetyl 
welding and cutting. Individual pr 
lems will be given special attenti 
here will be a large exhibit of wel 
equipment and supplies 

There are no fees, and any one inter« 
in weiding is invited to attend 

Write Engineering Extension Ser 
Iowa State College, Ames, for progra: 
other information 


And Now, a Modern 


ELECTRODE 


The right electrode and the right 
method for each job are the keys 
to successful welding. Every mod- 
ern resource is employed to im- 
prove McKay Electrodes and to 
aid the user. Ask for folder 


The McKay Company 
McKay Building 
Pittsburgh, Pa. 
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ALLORY 


A Copper Alloy Combining 
Higher Conductivity and Greater 
Hardness than Any Other Material! 


Mallory 333 Metal is a copper-chromium-lithium 
alloy developed and patented exclusively by 
Mallory. It offers qualities never before available 
in combination . . . plus substantial savings in cost 
The incorporation of lithium is the real reason 
for the great superiority of Mallory 333 Metal 
Lithium is only half as heavy as water and has 
the lowest density of any metallic element. It is 
the greatest deoxidizer and degasifier ever de 
veloped, and has an extremely high affinity for 
all impurities in a copper melt. 


Mallory 333 Metal is invaluable in wrought form 


for welding electrode use . . . and in castings, the 


scope of its application is practically unlimited 


Current-carrying reeds, springs, terminals and 
studs, connectors, collector rings, line hardware, 
circuit breaker parts, arc welding electrode hold- 
ing Jaws, sliding contacts, structural parts of high 
frequency and carbon arc furnaces . these are 
just a few of the applications to which the 
super-hardness and higher conductivity of 
Mallory 333 Metal makes the greatest contribution 


ever offered. 


Mallory 333 Metal insures sounder, cleaner castings 
and permits more complicated coring and thinner 
walls than were ever possible before. Mallory 333 
Metal can easily be the alloy for which you have 


long been seeking. Get complete details now! 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address — Pelmallo 


P.R. MALLORY & CO. inc. 


ADVERTISING 












List of New Members 


January | to January 31, 1939 
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OXY-ACETYLENE WELDING aah 
AND CUTTING OF METALS 


// ~ SHAWINIGAN PRODUCTS 


CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK,NY. 






HEADQUARTERS FOR 

Manual and Automatic SPOT, SEAM, BUTT, FLASH, 
PROJECTION, PORTABLE GUN, FABRIC and SPECIAL 
RESISTANCE WELDING PRODUCTION EQUIPMENT 


Write for FLASHES, a monthly magazine of Resistance 
Welding News and information. Sent free on request by 


tinted bie), Bicii:|:Bitiens-iiem’Ji8e)|,(cmaen 
General Offices: 166 PLEASANT ST., LYNN, MASS. 
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' WELDING ECONOMY BEGINS WITH 


INVESTIGATE THESE 
ECONOMY FEATURES: 


1. Built-in Arc Watchman 


2. Voltage fluctuations do not 
alter current 


; 
3. Pre-set single dial curren! 
control 


4. Current does not change 
* when machine heats up 


5. Safe lowest open circu 
voltage 


6. Improved method of Polarity 


Reversal 


7. New accuracy and —* 

" overhead welding. -¥ . 
ator designed only for ar 
welding. 


hat re 
8. Elimination of parts th Jeet 
quire excessive mainten 


g. Armored construction 


10. Unlimited number of curren 


steps 





In the Flexarc machine, current is accurately 
by the Arc Watchman. Operation of the machine for 
any type of welding is simplified to one dial, one control 

This different principle of arc control in your welding 
operations saves money for you three ways: 


ontrolled 


1. Gets more welding done per day 
adjusting and readjusting controls, and chasing 
back and forth from the business end of the cable 
to the machine. 


saving time in 


2. Stabilizes current and deposits more metal per hour. 
3. Eliminates rheostats, reactors, exciters and 


nd other 
devices that require excessive maintenanc« 
You will be interested in a new booklet Westing 
house Cuts the Knots in Arc 


Welding Make 


1 note to 
send for vour free copy laws 


LECTRI & MFG 
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Reg. U.S. Pat. Office. 


STULZ-SICKLES CO. nS. 








SAVE MONEY...BY WELDING 


Gyratory and Roll 
Crushers, Shovel Teeth, Hammers, 
Tractor Tread Grousers 


MANGANAL 
U. S. Patents 1,876,738 


Il to 13%% Nickel Manganese Steel 


WELDING ELECTRODES, WEDGE and 
APPLICATOR BARS, HOT ROLLED PLATES 


134-142 Lafayette St.. 
k,N.d 


1,947,167—2,021 ,945 


Sold Thru Distributors Only 








ALMARC 
ALUMINUM 


ELECTRODES 





EMPLOYMENT 
SERVICE BULLETIN 


SERVICES AVAILABLE 


A-301. Metallurgical Engineer 
Married Fifteen years experie: 
application and fabrication of co: 
and heat resisting steels and alloy 
desires position as research engineer 
gineer of tests. Inspection, prepara 
specifications, sales and promotion 
perience. Eastern location prefer: 
A-302. 


ence in 


Welder with two year 
Electric Arc and Gas W 
Brazing and Cutting. Can weld 
positions. Experienced in repair 
work and bridge welding. Can giv: 
ences. Prefer Electric Welding jo! 

A-303. Welding Engineer, 10 yea 
perience in design of special equipmer 
welding and design of shielded ar 
covered electrodes Desires openit 
Welding Specialist, Research Engin 
Welding Supervisor. 


A-304. Combination welder, 9 y 
experience, shop and field work; two y 
college education, Mechanical Engi: 
ing. Will go any place 


A-305. Ph.D. experienced in al 
tric arc welding problems. Exper 
covers welding and coating chemi 


fabrication 
laboratory 


metallography, 


proce 
search Has been 
manager of an important Europear 
trode manufacturer. References in A 
ica and Europe 


A-306. Welder desires positior 
tensive experience in Arc and Gas Welding 
including job shop welding, all metals an 
alloys, automobile repair welding, bar 
dredges, boilers, stacks and the lik 
furnish references 


A-307. Welding Supervisor 
position. Can make estimates, check 1 
terials, handle men. Excellent educatio 
Available to go anywhere 








ALFLUX 
ALUMINUM 








| FOR ALUMINUM WELDING 





Newark, N 





5% silicon 
aluminum rod 


Glastonbury «+ 


pure aluminum 
welding rods 


WOOLDRIDGE ALUMINUM 
WELDING PRODUCTS 


Connecticut 
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SECTION ACTIVITIES 





BIRMINGHAM 


Mr. T. R. Lichtenwalter, Field Welding 
ngineer, Republic Steel Corp., presented 
illustrated address ‘‘Welding the Stain 
less Steels” at the January 4th meeting of 
he Birmingham Section. A motion pic 
ture “Enduro—The Perfected Stainless 
Steel,’ showing the manufacture of Stain- 
less Steel from ore to finished product, 
followed the address. After the motion 
picture, the meeting was turned into a 
Round Table discussion of Stainless Steel 
welding 

The January 16th meeting was ad 
dressed by Mr. F. C. Fantz, Vice-Presi 
dent, Midwest Piping & Supply Co., who 
spoke on ‘‘Welder Qualification and Proce 
dure Control.”” In addition to Mr. Fantz, 
the regular speaker, Mr. C. J. Holslag, 
President of the Electric Arc Welding and 
Cutting Co., Newark, N. J., was present 
The speaker handled his subject very well 
and the audience responded in a splendid 


A special meeting was called for Feb- 
ruary Ist in order to hear Mr. James F 





Lincoln, President, The Lincoln Electric 
Co iy, who presented a most interest 
ing and instructive talk on ‘‘Welding vs 
Prejudi 
BOSTON 

Mr. L. C. Poole and Mr. Leo Edelson 


were the guest speakers at the February 
20th meeting of the Boston Section. Mr 
Poole is with the Control Engineering De 
partment of the Westinghouse Electric & 
Manufacturing Company and discussed 
the subject “Electronic Tube Control for 
Resistance Welding Applications.” Mr 
Edelson talked on “‘Silver Brazing with 


the New Sil-Fos and Easy Flow Alloys.”’ 


CHATTANOOGA 


The Chattanooga Section held their 
regular monthly meeting at the Hotel 
Patten, Tuesday, January 17th. Mr 
F. C Fantz of the Midwest Piping & 
Supply Co., gave an interesting and well 
llustrated lecture on “‘Welder Qualifica 
tion and Procedure Control.” 
lhe February Meeting was held in the 

Patten Grill Room, Thursday eve 
ung, February 2nd. The principal speaker 
was Mr. J. F. Lincoln, President of The 
Lincoln Electric Company. Subject of 
talk was ‘Welding vs. Prejudice 
(he Chattanooga Section also spon 

1a Meeting held in the office of the 


Compressed Industrial Gases. The prin 


pal speaker was Mr. W. C Swift, for 
His sub 


rly with the American Brass 


ject was ‘‘Welding of Brasses, Bronzes and 


Copper.” 


CHICAGO 


The regular monthly meeting of the 
Chicago Section was held on January 20th 
in the Chicago Lighting Institute. Mr 
R. T. Gillette, of the General Electric 
Company, discussed ‘‘Resistance Welding 
Methods and Control.’”” Mr. Gillett 
described actual production jobs and, 
among other things, pointed out that the 
important factors of economical use and 
sound welding are accurate time control 
and synchronous switching. A_ special 
added attraction was the showing of a 
sound moving picture ‘‘Materials,’’ pre 
sented by Chevrolet Motor Division, 
General Motors Sales Corp. A Get-To 
gether Dinner in The Electric Club pre 
ceded the meeting 


CINCINNATI 


Mr. G. O. Hoglund of the Aluminun 
Company of America, addressed the Janu 
ary meeting of the Cincinnati Section, 
on Welding Aluminum.” Mr Hog 
lund’s talk was illustrated by slides and 
The talk was very much worth 
while in that it was extremely instructive 


movies 


and entertaining 

The February meeting was a joint meet 
ing with the local sections of other tech 
nical societies sponsored by the Technical 
and Scientific Societies Council of Cin 
cinnati 

The Section is cooperating with th 
University of Cincinnati in a ten week 
course on “Welding Design and Prac 
tice.’’ The Evening College of the Uni 
versity began this course on February 6th 

The March meeting will be addressed by 
Mr. H. C. Fantz of the Midwest Piping 
and Supply Company 

The May meeting will be held in Day 
ton, Ohio. Annual Meeting of the Sec 
tion will be held in June 


CLEVELAND 


A National President's Night was held 
by the Cleveland Section on February &th 
to welcome the President of the Society 
Mr. H. C. Boardman, Research Engineer 
Chicago Bridge and Iron Co. Mr. Board 
man presented a very interesting talk on 
Welded Tanks ofl 


Spheroidal 


the subject Large 
Cylindrical, Spherical and 
Shapes.’’ Approximately 150 were pres 
ent The meeting was preceded by a 
dinnet 

On March 8th, Professor Fred L. Plum 
mer will address the Section at Bingham 
Hall, Case School of Applied Science, on 
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We iding Desig Ma Aven 
Bridge 

rhe Cleveland Section has appointed a 

Committee, with Mr. E. R. Benedict of 


Contract Welder Im as Chairman, to 
make the necessary arrangements for con 
version of the A. W. S. Code into the 
Building Code of the City of Cleveland 

rhe Section has decided to hold some 


welding symposiums in some local plants 


in order to permit the Section membership 
to witness the welding operations of th« 
inspected plants under actual working 


conditions 


COLORADO 


On January 10t! Colorado Sectiot 
had a joint meeting with the Colorado 
Section of the American Society of Me 
chanical Engineers and the Denver 


section 


of the American Institute of Electrica 
Engineer Mr. J. F. Lincoln, President 
of The Lincoln Elect: Company, de 
livered a talk on welding About 27! 
members ind gue f the three societi 


attended 
On February Sth, Mr. Clarke B. Car 
penter, Professor of Metallurgy at the 
Colorado School of Mines, addressed the 
gy of Weld Meta 
} 


held in the Public Set 


meeting on the Metallur 
The meeting wa 
vice Company Audit Denver 


CONNECTICUT 


Mr. J. |! Lincoln, President of Th 
Lincoln Electric Company, spoke at the 
February 2lst meeting of the Connecticut 


Section on “Profit Prejudice 


DETROIT 


The February meeting held on the 17th 
at the Detroit-Leland 
dressed by Mz H. ¢ 
gineer, National Electrix 


Hotel was ad 
Cogan, Chief En 
Welding Ma 
Recent 
Developments in High Production Resi 
tance Welders 


chines Company, who spoke on 


GEORGIA 

On February 6th at the Georgia Tect 
Physics Laboratory, the Aluminum Com 
pany of America, under the direction of 
Mr. H. A. Lilly, presented a sound mctior 
picture Fabrication of Aluminum 

hi wa rie | he most intere ting 
meetings which the Section has had. and 
were pleased ) ive about 120 visitor 


present 

After th presentation otf the picture 
Prof Harrel on an Prof Harri Oni, held 
demonstration t! welding labora 


tory, of both torch and electric welding 


of aluminum shapes This gave those 


present quite a pleasurable surprise, at 
the thoroughness and completeness of the 
welding classes being conducted at the 
Ga. School of Technology. The meeting 
was in charge of Mr. D. B. Hunt, Welding 
Engineer of the Southern Railway 

At the March meeting, Mr. Kugler, of 
the Air Reduction Sales Co. will present 
All-Welded Steel 
Frame School Building Constructed under 
Building Code of City of New York,” 
Structural Steel Welding 
in New York City Meeting will be held 
in chapel of the Ga. Tech Administration 
Building Mr. Geo. T. Bird will be in 
charge 


KANSAS CITY 


a motion picture “Fir 


and a paper on 


Mr. Clayton B. Herrick, Secretary of 
the Section, has been transferred to York, 
Penn. Mr. James Kirk of the Air Re 
duction Sales Company has been ap- 
pointed by Chairman Hall to fill the unex- 
pired term of office of Secretary, which 
term expires on April first 

The regular monthly meeting held on 
February 14th in the Municipal Audito 
rium was addressed by Mr. Steve Smith, 
Flame Hardening Specialist, Air Reduc 
tion Sales Company, who spoke on “‘Flame 
Hardening.’ The talk was illustrated 
with slides and a colored motion picture 
on flame hardening, gear teeth, lathe ways 
and other operations. 


LOS ANGELES 


The Annual Stag Party of the Los Ange- 
les Section was held at the La Rumba 
Club on December 15th. About 75 mem- 
bers and guests were present 

rhe regular meeting of the Section was 
held on January 19th in the Commercial 
Club Bldg., Los Angeles There were 115 
members and guests in attendance for the 
dinner, with approximately 200 in atten- 
dance for the meeting afterward. Two 
very interesting talks were heard The 
first by Dr. W. D. Theisinger, Welding 
and Metallurgical Engineer, Lukens Steel 
Company, on ‘Practical Research in the 
Welding Shop,” and the other by Mr 
J. F. Lincoln, President, The 


J Lincoln 
Electric Co., on “‘Welding 1 


Prejudice.” 


MILWAUKEE 


A National President’s Night was held 
on Friday, January 27th in the City Club 
of Milwaukee An after-dinner talk was 
given by Russ Winnie, Asst. Manager, 
Radio Station WTMJ, Milwaukee, who 
talked on ‘‘Sport Broadcasting 

Mr. Harry C. Boardman, President of 
the Society and Research Engineer, 
Chicago Bridge and Iron Co., in whose 
honor the meeting was held, presented an 
‘“‘Large Field-Welded Tanks of 

Spherical and Spheroidal 


address on 
Cylindrical, 


Shape 


MONTANA 


\ dinner meeting to celebrate the Third 
Anniversary of the Montana Section was 
held in Glasgow, Montana, on January 
ith at the Coney Island Cafe he pro 
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gram of the evening consisted of a paper 
by Mr. H. C. Boardman, President of the 
Society, on the subject of ‘Large Steel 
Welded Tanks.’’ This paper was illus- 
trated with 64 slides 

The February meeting was held in Fort 
Peck on the 2nd. Mr. A. M. Candy, Con 
sulting Engineer for the Hollup Corpora- 
tion, presented an interesting paper on 
Welding—Past, Present and Future.”’ 
The paper was read by the Chairman and 
was illustrated with slides. The paper 
brought out many interesting facts and 
there was a fine discussion 

The March meeting will be held in Fort 
Peck. A paper will be prepared and read 
by Mr. W. P. Gray of the U. S. Engineers 
Department 


NEW YORK 


A meeting of the AMERICAN WELDING 
Society, New York Section was held on 
Tuesday, February 7, 1939 at 7:30 P.M., 
in Room 501, Engineering Societies Build- 
ing, 33 West 39th Street, New York, N. Y. 
Mr. J. T. Phillips, Superintendent, Boiler 
Shop, Foster Wheeler Corporation and 2nd 
Vice-Chairman, New York Section, 
A. W.S. presided Mr. Ira T. Hook, Re- 
search Engineer, The American Brass 
Company, was the speaker and gave a 
very comprehensive lecture on “High 
Spots in the Welding of Copper Alloys.” 
His talk was accompanied by a number 
slides 


of interesting lantern Approxi 


mately 85 persons attended the meeting 


AMERICAN WELDING Society Day New 
York WorLp’s FAIR 


The New York Section, A. W. S. is 
happy to announce that the New York 
World’s Fair officials have agreed to des- 
ignate a day, during the latter part of 
May, the exact date to be set later, as 
“AMERICAN WELDING Society Day.” 
They have generously consented to furnish 
the A.W.S., a headquarters in one of their 
buildings on the Fair Grounds, and to 
supply uniformed guides to conduct 
A. W. S. members and their guests in 
groups on tours of the various exhibits and 
spectacles throughout the day 

In the evening, the New York Section 
of the AMERICAN WELDING Society will 
hold a get-together dinner in a restau- 
rant on the Fair Grounds, which it is 
hoped all Members of all Sections of 
A. W. S., who are present at this reunion 
will attend, and bring their friends with 
them Ladies will be welcome. Well- 
known speakers and other events planned 
are expected to make this a gala event. 

Be on the lookout for further announce- 
ments as soon as final arrangements have 
been completed and plan to attend this 
outstanding occasion 


NORTHWEST 


Mr. M. S. Clark, President and General 
Manager, The Federal Machine & Welder 
Co., addressed the members of the North- 
west Section at its regular monthly meet 
ing January 25th in the Minnesota Union, 
University of Minnesota, on the subject 


of Latest Developments in Resistancs 


THE WELDING JOURNAL 





Welding.”” Mr. Clark’s Talk wa 
tremely interesting and held the ur 
attention of all those present 

Motion pictures showing tl 
Minnesota football team in actio! 
an added attraction 

rhe increasing interest in welding 
dicated by an “Institute in W; 
February 9th, 10th and 11th, con 
by the Institute of Technology 
University of Minnesota, under 
ning committee The purpose 
course was to present the technical 
problems of welding. The cow 
built around five basic subjects, na 
metallurgy, metallography, design, 
ing and economics of welding Ch 
cost for each registrant was $6.00 

Mr. C. E. Swift, Welding Engi: 
The American Brass Co., address 
February 15th meeting on “W 
Copper and Copper Alloys,” 
was illustrated by lantern slides. 

“Steel—Man’s Servant,’’ a sound 
nicolor motion picture produced f 
United States Steel Subsidiaries, wa 
shown 


whic! 


OKLAHOMA CITY 


In addition to the regular 
meeting held January 10th, and wh 
been previously recorded, the Okla! 
City Section was otherwise quit: 
during the same month, having held 
special meetings in a lecture series 
were held 7 
Wednesday and Thursday, Januar 
18th and 19th 

The meetings were confined to n 
only, and the interest in the sub} 
made manifest by the splendid attenda 


The meetings 


The first meeting was on the sul 
“Arc Welding,”’ with R. L 
Big Three Welding Equipment ( 
of Tulsa, giving the lecture and supery 
the demonstrations which followed 
subject was divided into four « 
parts—primary requirements, prepara 
of work, type of joint and the welding 

“Acetylene Welding’’ was the 
of the second lecture given by M 
Dunne, of the Air Reduction Sales (¢ 
pany, Oklahoma City. This lectur 
also divided into four principal part 
same as the preceding one, with th 


ception that the last portion dealt wit 


the welding flame. Demonstratior 
acetylene welding were made, and a 


Loong y, ort 


Wa 


the preceding lecture, those in attendat 


were invited to try their hand at th 
welding operation. 

For the third lecture, a sound 
picture furnished by the Taylor-Win! 
Corporation was presented, this 
showing the application of cutting 
welding in the fabrication and cor 
tion of large and heavy mechanical 
ment 

The meeting held on Tuesday, F¢ 
7th, was another of the enjoyabl 
meetings, with interesting enterta 
following the dinner 

Through the courtesy of the R 
Steel Company, a sound film showin; 
manufacture, fabrication and nu 
applications of ‘‘Enduro’”’ was pt 

Mr. T. R. Lichtenwalter, of the 
lurgical Department of the Repub! 
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ARCH 





8 tip 


a ADK Semen: te 






d to the information given 


1dat 


und through direct answers 
tions, those in attendance 
ch concerning the welding and 
tainless steel 
mm has been invited to take an 
the welding conference and 
esented by the University 
on March 9th and 10th under 
ion of William Tiffin, of th 
taff of the University 


PEORIA 


Hansen, Consulting Engineer 
Harnischfeger Corporation, Mil 
wauk ind inventor of the Hansen 
Welder, lectured on ‘“‘The Electric Arc 
: Welding Tool’’ at the February first 


he Peoria Section 


PHILADELPHIA 


monthly meeting of the 
iphia Section was held on Feb- 
a th in the Engineers’ Club Mr 
Charles H. Jennings, Director of Welding 
Research of the Westinghouse Electric 
ind Manufacturing Company, spoke on 

ject ‘Residual Stresses.”’ 
1e following is the program for the 

t few meetings of the Section, 
rch 20, 1939—8:00 P.M., Engineers 
Club, Philadelphia, ‘Structural 
and Welding,”’ by F. H. Frankland, Ameri 
Institute of Steel Construction, Inc 
April 17, 19839—8:00 P.M., Engineers’ 
Club, Philadelphia, ‘Steel Casting and 
Plate Fabrication,’’ by C. W. Briggs, 
Steel Foundries Assn. of America. (Joint 
Meeti Foundrymen’s 





Design 


Meeting with American 
Association 
Inspection Trip 


Mav 1939—Annual 


PITTSBURGH 


Approximately 150 members and guests 
attended the February 15th meeting of the 
Pittsburgh Section in the Mellon Institute 
to hear Mr. Frederick H. Dill, Assistant 
to Mechanical Engineer, American Bridge 
Company, speak on “Designing for Struc 
tural Welding.”’ 
Mr. H. L. Seaman, Superintendent, 
Bureau of Buildings, and John J. Murray, 
Engineer in the same department of the 
City of Pittsburgh, discussed Adoption of 
Welding in the Building Code 
The next regular meeting of the Pitts 
urgh Section will be held March 15th, 
it the same location, at which time Mr 

rge Mikhalapov of the Heintz Manu 
lacturing Co., will present a paper 


ROCHESTER 


ebruary meeting of the Rochester 

~ n was held on the 2nd in Todd 

I Rochester, Rivet 

rhe meeting was preceded by a 

Mr. T. R. Lichtenwalter of Re 

el Corp., spoke on ‘“‘The Welding 

ligh Chromium and Chromium Nickel 
Stainl [ype Alloys 

March meeting held on the 13th 

Rochester 


University of 


“ joint meeting with the 
\fnapter of the American Society for 
MA 


a] lhe speaker was Mr. Leo Edel 


Handy and Harman, and his sub 
vas on 


Silver Brazing Alloys 





rhe annual election of officers of the 
Rochester Section will be held on May 4 
1Q3a 


SAN FRANCISCO 


The regular monthly meeting 
San Francisco Section was held o1 
ary 20th in The Athens Athletic Club 
Oakland Pipe Welding and Welding 
Fittings’’ was presented by Mr. G. I 
Morrill, 
Division of the 
Co., In 


Manager of the Pacifi ( oa 
Midwest Piping & Supply 

The February meeting was held on the 
rd in the Assembly Room, Russ Building 
Dr. W. G. Theisinger, Metallurgy Expert 
with the Lukens Steel C« talked or 
the subject ““Recent Developments in tl 


Metallurgy of Welding 


mpan 
npany 


SAN JOAQUIN VALLEY 


a. 3. 4% 
Victor 


Equipment 


Blake, Vice-President, The 
Welding 


Guest 


Equipment Company, 


Division, was the 
January 27th meeting of 
Valley Section Mr 
J. C. Blake’s presentation of his paper 


’ 
Electric Welding” was of 
onsiderable interest 


pe aker at the 
t} 


he San Joaquin 


on ‘Automatic 


ST. LOUIS 


meeting of the 
Friday, 
February 10th in the Engineers’ Clul 
Auditorium Mr. W. J. Chaffee, Terri 
torial Manager, Welding Division, Hobart 


Steel 


rhe regular monthly 


St. Louis Section was held on 


Brothers, presented an address on 
Houses Completely Built and Equipped in 
the Factory 

Mr. H. T. Potts, President, St. Loui 
Shipbuilding and Steel Company, ad 
dressed the March 10th meeting on ‘Ar 
Welding as Applied to Construction « 
Steel Hulls.”’ 

The following is the 
next few meetings of the Section: 

April 14, 1939 Modern 
Oxy-Acetylene Design, by N 
Engineering Dept 
Co 

May 12, 
by Chas. H. Jennings, Research Engineer, 
Westinghouse Elec. & Mfg. Co 


I 


program for the 


Trends in 
A. Schmidt, 
Modern Engineering 


1939 Distortion Problems,”’ 


June 9, 1939—Annual dinner meeting 
and entertainment 
TULSA 

In an effort to s ‘ ' :, 
among the operat las | ts 
tion p on the following progra 
Monday, February 20th, in ord 
prospt ivé nemb h wha I 
Sectio doing A Fr D I 
fo nb and yspectiv 
pi d program of ev A talk 
m Co and Qual i ‘ g 

y M F. J. Thom N 

I k Company, 1 \ T 

\ g of Alloys | l Lo \ 
Va y M Ke H i 


fulsa Boiler & Machin rp Vi 
C. L. Wiley of the Mid-Continent P 
troleum Cort pok ; 1] 

of Refinery Equipment which wa 


followed by an open discussion by all thos« 


SECTION ACTIVITIES 


WASHINGTON, D. C 


Phe W . 
egular \ 
the Statler Hotel I veak \ M 
Ira T. Hook, Engu f the A 
Brass Company H ibject wa 
Welding of Coy d It Alloy 
pite of the extre1 i weather there wa 
an attendam I pproximately ixty 

Mr. Hook gav very interesting talk 
on the subject l 1udiet expr 
great interest il iSh great 
question 

The February 1 yg wa 
23rd Dr. A. B. Ki f I Ca 
bide & Carbon |} I , spok 4 
Alloy Steels for W ng Apr 
WICHITA 

J 

\ very atl t y ng ol 
Wichita Section wa ld on January £ 
4 short musical entertainment precede« 
the introduction of th peaker of 
evening 

The speaker Mr. M.\ surlingame, lL) 
trict Superintendent, Natural Gas Pip: 
line Company of America, presented a 
motion picture of the construction of a 
980 mile 24 inch natural gas pipeline whict 
operates at above ‘VU pound pi ure 


during the course of 


Explanation was made 
the picture Mr. Burlingame gave a very 
interesting talk afterward relative to the 
operation and maintenance of the line and 


brought out the important part welding 


played in making this line an opera 
tion po ible , lively ind educationa 
discussion follow l I} I eting wa 
decided si uttendar ‘ 
ibout IXty 


YOUNGSTOWN 


OBITUARY 


PR ODUCTION INCREASED -— WELDIN 
SAY SCORES OF CASE 
HISTORIES 


in case after case, where Murex Electrodes have gone on the job, 
users report importont savings in welding time, increased produc- 
* tion, and lower welding costs. 

And, with all the economy of Murex Welding, theres never a 
sacrifice in quality. The Murex line includes electrodes that give sound, 
X-ray clean deposits, that assure beautifully smooth neat welds, that 
meet every requirement for strength and ductility.. 

Write, now, and ask to have our representative demonstrate the 
Murex Electrode most suited to your needs. At the same time, make 
use! of his broad er ‘perience. Let him fend a hand on your welding 

problenis. There is no obligation whatever. 













f gk Berit Pore: séeriphiet gi ving elecmolar on epoleaitons oad Srebariies of 
Wares Electrodes, 


Reports from plant after plant say welders preg 
becouse smooth clean deposits and easy 
save time and trouble. Phofo courtesy Blow 


"T's easy to qualify welders with Murex,” says one manvufocturer. And that stoves money for makers 
* of oll refinery equipment like this froctionating tower, built fo A.P.|.-A.S.M.E. standards. Phofo 
Bea Edge Moor Iron Works, New York dou 





Murex proved 37.5% faster for downhand work is 
by o large Detroit manufacturer. Think of the som 
Production of fabricated piping wes speeded 100% in one Michigan plant—a job that took hours is now means in building complicated structures requiring! 
ome | in minutes, Photo courtesy George 8. Limbert Co., E. Chicago, Ind. of feet of welding. Phofo courtesy United Welding Co 
‘ town, O. 








ELECTRODE: 


Inch filets ate made in 207, Ios time since véing Moret ato leading Panneyivania fobricotor's ze EEA “aF THERMIT ‘cor? ORM 


in Peon jobs like the welding of this shovel bed. Ph t 
Co., Tiffin, O. . % tee 120 Broadway, New York, N * 


Albany ¢ Chicago * Pittsburgh © So. Son Froncise? 


